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This busy west-coast plant bought this 
800-ton Cast-Master for large section 
parts. Photo, courtesy Alloy Die Casting 
Company, Los Angeles. 





FOR BIGGER DIE 
CAST SECTIONS 


If you’re moving up into large section die castings, 
as typified by these views taken at Alloy Die Casting 
Company, Los Angeles, this 800-ton Cast-Master 
has much to offer. Exceedingly versatile, for so large 
a machine, you can rely on it for more and better 
: die castings for an unlimited variety of jobs. This 
Bi ; : . machine, or any of the Cast-Master line from 100- 
ig, husky, thick section parts with accurate 2 : 

detail and true conformity to close tolerances. ton up to 2000-ton clamping force, can modernize 
These machines are adjustable to all variables your plant for top production. Get the facts, today. 
within Ws Sine range. Hot or cold chamber types with interchangeable 
injection ends, doubles the utility of the Cast-Master 

machine. 


Send today for complete information; hot 365 repeat orders from 18 plants attest to Cast-Master’s 


and cold chamber types, 100 to 2000 ton acceptance. You, too, can grow faster with Cast-Master. 
capacity. 


H-P-M DIVISION - KOEHRING COMPANY 


CAST-MASTER 


23901 AURORA ROAD, BEDFORD, OHIO 
H25 
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QUALITY CONTROL 


of your specific alloy... 


Foundry furnaces throughout the country 
pour liquid aluminum made to exact speci- 
fication by A & M. Rigid quality-control Producers of Quality Aluminum Alloy Since 1938 
guarantees the high standard of product 
that has made A & M a leader for over 20 
years. Be sure your products are made from 


the best basic alloy—A & M. <> 


ALUMINUM and MAGNESIUM, INC. 4) 


1 HURON STREET « P.O. BOX 720 * SANDUSKY, OHIO « TELEPHONE: MAin 6-4610 
P.O. BOX 156 ° Corona, California . Telephone: REdwood 7-2922 
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AN IMPROVED PATTERN INVESTING METHOD 


A gas fluidized bed of investment material makes building up an invest- 
ment casting mold faster, better, and easier. 


THE BREAK EVEN POINT IN INVESTMENT CASTINGS 


A few general rule first approximation in determining 


VACUUM MELTING FOR TOOL & DIE STEELS 
Longer die life plus superior finishes and improved toughness is possible 
with vacuum melted hot work steels. 

A CRANE CONDUCTOR SYSTEM 
Extruded aluminum shapes make a light weight, strong, high con- 
ductivity conductor system for overhead cranes. 

IMPROVING DIE ALIGNMENT 


By using external guide pins, the poor alignment of die halves caused 
by dowels can be avoided. 


REDESIGN TO STAY COMPETITIVE 


A manufacturer of valves and controls redesigned a line of equipment 
around standard die cast components. 


STEEL AND SPECIALTY ALLOY EXTRUSIONS PART Ii 


This month some of the chemistry and the mechanical properties of 
extruded steel and special alloys are given. 


BONDING ALUMINUM TO STEEL PART i 


The Al-Fin process for bonding steel to aluminum gives a strong, leak- 
proof joint. This part describes the process, gives design information, 
and test results. 


THE GROWTH AND FUTURE OF POWDER METALLURGY 


A short report on the consumption of metal powders as an indication 
of the growth of the powder metallurgy industry. 


MACHINING OUTBOARD CASTINGS 


Outboard motors are almost entirely die cast. Here’s how one company 
does precision machining at high production rates. 


ADHESIVE BONDING OF CASTINGS 


Where the mechanical strength of one of the newer adhesives is ade- 
quate, castings may be simplified by using adhesives to put them together. 


5th ANNUAL INVESTMENT CASTING DIRECTORY 
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MELT AND CAST, PIECES UP TO 50 POUNDS IN THIS— 


Above-—Cross section of 
vacuum molded billet. 
Below—The same metal 
but cast in atmosphere. 


When you can't afford to let gases reduce the quality of your 
castings and run reject rates out of sight, the practical money- 
making aspects of KINNEY High Vacuum Furnaces assert them- 
selves. The 50 pound model shown has found excellent applica- 
tion with high nickel steel, carbide tool steel, uranium and 
other metals. But, the value of this KINNEY Furnace is not con- 
fined to the more exotic metals . . . low alloy steels are dramati- 
cally improved by vacuum processing. 


ADD TO MELT WITHOUT BREAKING VACUUM 


You can introduce alloying material or add to the melt while 
maintaining a high vacuum in this versatile furnace. You can 
also operate the furnace using moderate positive pressure and 
an inert gas atmosphere. 


ENGINEERED FOR PERFORMANCE 


The furnace chamber features a full-opening hinged door or a 
rollaway type door with vertical or oblique split. Valving and 
special mechanisms for manual or automatic operation can be 
supplied and numerous accessories are available such as: vari- 
ous sizes of induction heating units, indexing of mold table, dip 
thermocouple and probe rod. 


KENNEY wes. vivision 


THE NEW YORK AIR BRAKE cons (h) 
3601F WASHINGTON STREET + BOSTON 30 + MASS. 





Please send Vacuum Furnace Bulletin No. 4510 [) 
Also send literature on KINNEY High Vacuum Pumps [] 


i) 


WRITE FOR 
LLETIN 4510 











3 

SHOWING HIGH 
.@) 
U 





VA M FUR- 
NACES TODAY! 





Company 








' 
| 
| 
| 
| 
| 
| 
ERFORMANCE — 
| 
| 
| 
| 
| 


City Zone 
Circle No. 41 on Reader Service Card 








Precision 
Metal Molding, 


STAFF 


David W. Veit publishing director 
Philip R. Kalischer Aen editor 
Ronald Khol assistant editor 
Robert K. Mueller assistant editor 


Schol western editor 
672. So. Lafayette Park Pi. 
Los Angeles 57, California 


Henry Lefer eastern editor 
Rim. 835, 60 E. 42 * 
New York 17, N. 


Alaric Mausser art director 
N. G. Kiser circulati ger 
R. V. Black mgr. reader service dept. 





SALES OFFICES 


Cleveland 15 
812 Huron Rd., SU 1-9620 
Rospert SIMMONS 


New York Coy 17 
Rm. 835, E. 42 St. MU 7-3420 
Lee Haas manager 
Artuur L. Gorse. 


Chicago 1 

a nr 70d, 5 520 N. Michigan, 
oe r GEYER manager 
KenNnetu L. JONES 


Los Angeles 57 
672 S. Lafayette Park Pl., 
DU 7-5104 
ALAN T. CAzIER manager 
Lioyp BRooKMYER 


London, S.W. 1 
31 Palace St., Westminster, 
VI 2608 
Joun A. LANKESTER manager 


SUBSCRIPTIONS in U.S. and possessions: $7, 
1 year; $12, 2 years. Canada: $8 per 
year. Foreign: $10 per year, payable in 
advance in U.S. funds. U.K.: £ 3.5.0 per 
year payable in Sterling to London office. 
Single copies, when available: 1 to 10 — 
$1.00 each; 11 to 25 85¢ each; over 25 
75¢ each. 


Copies of Precision Metat Movp- 
ING are now available on microfilm 
from University Microfilms, 313 N. 
First St., Ann Arbor, Mich. 


THE inpustRiaL PUBLISHING CF oa 
812 Huron Rd., Cleveland 15, Ohi 
Invinc B. HexTeR president 
Lester P. AuURBACH executive v. p 
Epwin M. Joseru lst vice president 
E, J. Hexrer vice president 
Lee Haas vice president 
Cuarzes F. Geyer vice president 
N. N. Goopman, Jr. vice president 
Paut Rounick vice president 
ALAN J. KICHLER ass’t. sec’y-treas 


AFFILIATED PUBLICATIONS: Hydraulics & 
Pneumatics. The Refrigeration & Aircon- 
ditioning Business, Material Handling 
Engineering, Material Handling Illus- 
trated, Modern Office Procedures, Oc- 
cupational Hazards, Power Transmission 
Design, Welding Design & Fabrication. 
Member BPA. 

Accepted as a controlled circulation pub- 
lication at St. Joseph, Michigan. Not 
responsible for unsolicited editorial ma- 
terial. Please return Forms 3579 to 812 
Huron Rd., Cleveland 15, Ohio. 

Printed in the U.S.A. 


WESTMET asring 


PRECISION METAL MOLDING 





DESIGN FACTS ABOUT ARC-CAST MOLYBDENUM 


CORROSION PROBLEMS: 


can moly metal’s resistance 
to mineral acids solve them for you? 


The following tables show molybdenum’s resistance to cor- 
rosion by mineral acids, providing oxidizing agents are not 
present. They also indicate molybdenum’s superiority to 
conventional materials used in handling these acids. 


hydrochloric acid 





corrosion rate, mils/year® 
unalloyed 14% Si— 70% Ni — 
temper- molyb- 3% Mo 30% Mo 
% HCI ature,F aerated denum iron alloy 


5 room yes (air) 0.40 - 7.8 

yes (oxygen) 0.27 ~_ =~ 

no 18. 13. 

yes (oxygen) 17.(air) 25. (air) 

boiling no k 79. 13. 

room yes (air) 4 - 3.1 

160 no ‘ 35. 9.2 
yes (oxygen) 53.(air) 24. (air) 

boiling no . 230. 27. 

room yes (air) § - 1.6 

*average of five 48-hr periods 


160 





hydrofluoric acid 





corrosion rate, mils/year® 
unalloyed 
temper- molyb- 70% Cu — 30% Ni 
ature,F aerated denum alloy 
room no 0.13 2.6 
yes (air) 0.22 ~ 
212 no 3.1 55. 
yes (air) 20. _ 
no 0.14 4.1 
yes (air) 0.08 _ 
212 no 2.3 75. 
yes (air) 16. = 


*average of five 48-hr periods 





phosphoric acid 





corrosion rate, mils/year® 


unalloyed type 316 70% Ni — 
temper- molyb- stainless 30% Mo 
%H,PO, ature,F aerated denum steel alloy 


10 room yes (air) 0.27 ~—s nil to 0.18** 1.7 
(oxygen) 

nilto0.18** 24. 

nil to 6.7** 19. 

nil to 0.06** 0.40 
(oxygen) 

212 no 1.5 1.7 2.5 

boiling no 1.5 5.4 7.1 

room yes (air) 0.20 nilto0.80** 0.16 

(oxygen) 
212 no 0.29 20. 0.83 
boiling no 1.4 770.*9* 1.9 
*average of five 48-hr periods 


212 no 2.4 
boiling no 1.3 
room yes (air) 0.25 








**range of five 48-hr periods ***one 48-hr period only 





sulfuric acid 





2 corrosion rate, mils/year® 


unalloyed 14% Si — 
temper- molyb- 14% Si 3% Mo 
YH,SO, ature, F aerated denum iron iron 


10 160 yes (nitrogen) 0.22 = 
yes (air) 1.4 - * 
yes (oxygen) nilto9.1** — - 
boiling no 6.6 ~ - 
400 no 0.77 - — 
160 yes (nitrogen) 0.18 - 

yes (air) 0.82 = — 

yes (oxygen) nilto3.4** — - 
400 no 3.7 — - 
160 no 0.74 11. 2.9 

yes (air) nil to 0.90** 10.0 - 

yes (oxygen) nilto1.4** — - 
boiling no 1.5 14. 6.7 
160 no 0.52 3.4 0.36 

yes (air) nilto0.52** 2.3 - 
boiling no 2.5 5.9 1.6 
160 no 0.70 0.13 0.20 

yes (air) nil to 0.15** nil _ 
boiling no 34. 0.26 0.68 

95 160 no 0.12 0.02 0.28 
yes (air) nilto0.21** 0.36 = 

boiling no dissolved - - 
*average of five 48-hr periods **range of five 48-hr periods 











Molybdenum also offers good long-term resistance to 
attack by liquid metals up to the temperatures given: bis- 
muth (2600 F), gallium (570 F), lead (2190 F), lithium 
(1650 F), magnesium (1290 F), mercury (1110 F), potas- 
sium (1650 F), sodium (liquid and vapor) (1650 F), 
sulfur (825 F) — and a number of alloys of these and other 
metals. 





FORGING BILLETS OF CLIMELT MOLYBDENUM METALS 
AND CLIMELT MOLYBDENUM-BASE ALLOYS ARE NOW 
PROMPTLY AVAILABLE IN STANDARD STOCK SIZES OF 
4%", 5%", 6", 6%” AND 7” DIAMETERS. BAR STOCK IS 
MAINTAINED IN A RANGE OF SIZES UP TO 4” DIAMETER. 











For complete data, send for these free manuals: “Corrosion 
Resistance of Molybdenum and Molybdenum-Base Alloys” 
(24 pages), “Molybdenum Metals” (110 pages), and 
“Climelt Molybdenum and Molybdenum-Base Alloys” (24 
pages ). Write: 


wos CLIMAX MOLYBDENUM COMPANY 


A division of American Metal Climax, inc. [1270 Avenue of the Americas, New York 20,N.Y. 
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COPPER POWDER e LEAD POWDER e¢- TIN POWDER e 
CUPRIC OXIDE e« CUPROUS OXIDE e CUPROUS SULFIDE 
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This thing wouldn't run when we plugged it in, 
BUT, WE’D LIKE TO SEND YOU THE PIECES* 


. to introduce you to parts made from superior 
Glidden Resistox Metal Powders. 

You may find that metal powder parts similar to 
these, or perhaps in entirely ‘different form, can mean 
substantial savings in manufacture of your products. 

Glidden Resistox Metal Powders are prepared by a 
special process which removes ail soluble salts, result- 
ing in pure, stable powders for highest finish, appear- 
ance and performance characteristics. 

Glidden is the world’s largest blender and can pro- 
duce up to 30,000 pounds of powder in a single batch 


—an important factor in complete uniformity of mass- 
produced parts. 

As a leading supplier of metal powders, Glidden 
works closely with parts producers. This places the 
combined training and experience of several staffs of 
metallurgists and technicians at your disposal. 





*Write on your letterhead for sample parts package 
and further information on powdered metal products. 











RESISTOX METAL POWDERS 


The Glidden Company 


Chemical Divisions, Metals Department 


Hammond, Indiana 


BRASS POWDER « ALLOY POWDER -¢« FILTER POWDER 
e CUBOND COPPER BRAZING PASTE 
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LESTERS can get EXTRA 


Die Casting Business for you 
...Lhis Frypan shows why! 


Specifications: 121 square inches, heating 
element insert, absolute non-porosity to 
resist frying temperatures, and flawless fin- 
ish. And to top it off, it had to be cast with 
No. 360 prime alloy, to provide the finest 
non-corrosive viensil. As you know, it’s one 
of the toughest alloys to cast. 


Nevertheless, Meta-Mold Aluminum Com- 
pany in Cedarburg, Wisconsin, working 
exclusively on Lester machines, has been 
supplying Sunbeam Corporation with such 
fine parts for their automatic Frypan, that 
they have extended the life of the die 
irom a normal 30,000 shots to an amazing 


100,000 shots. Besides, secondary finishing 
costs have been cut to the bone. 


Sunbeam Corporation has been so very im- 
pressed and pleased that they have ordered 
Lesters for their own plants, to assist in the 
production of the product. 


Here’s the clincher. Meta-Mold has been 
die casting for less than two years and has 
been out-performing more experienced ven- 
dors who don’t use Lester machines. 


Complete machine specifications available 


in Bulletin 101. WRITE TODAY. 


2708—W CHURCH AVENUE CLEVELAND 13, OHIO 


LESTER- PHOENIX, INC. 


AGENTS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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S CASTING ABOUT 


technical news of applications 


& process involving precision metal molding 


ALUMINUM POWDER METALLURGY NOW MAY BE READY FOR APPLICATION 


THROUGH THE USE OF POWDER METAL- 
LURGY, aluminum parts with exceptional high tem- 
perature strength can be made. The process has been 
in limited use in Europe for several years, but com- 
mercial use in this country has lagged. Now, impact 
extrusions made from slugs formed by powder metal- 
lurgy have been made by the Aluminum Company 
of America. Examples of parts made by the new 
process are shown in the illustration. The finned 
tube, for example, is 4 in. in diameter, has 8 fins and 
a wall thickness tolerances of about 0.003”. 

Other impacts made from sintered aluminum slugs 
are also shown in the illustration. While the first ap- 
plications of the process will probably be in the nu- 
clear, aircraft, and missile fields; Alcoa engineers be- 
lieve there is a large industrial market for these prod- 
ucts. Wherever the corrosion resistance of aluminum 
is needed together with good strength at elevated 
temperatures, these products should be useful. 


EXTRUSION HELPS MAKE LARGE 


IT TAKES THE COMBINED TALENTS of three 
large companies to make Zircaloy-2 tubes 34” OD x 
4” wall x 57’ minimum length. The companies, Al- 
legheny Ludlum Steel Corp. which casts, rolls, ma- 
chines and extrudes the alloy into tubes about 4” OD. 
The Budd Co. then welds the tubes in a dry box and 
finally the Tube Reducing Co. works the 40’ long sec- 
tions down to the required diameter, wall thickness, 
and length. 


Allegheny Ludlum compacts zirconium sponge into 


THE TUBES are extruded, then... 


hs 


DIAMETER, LONG ZIRCONIUM TUBES 


slugs and welds the slugs together toe form an elec- 
trode. The ingots are melted in a vacuum arc melting 
furnace. Ingots from vacuum melting, after chemical 
and mechanical testing, are forged to 8” square billets 
and are later rolled to 7” billets. The final billet is 
machined to extrusion diameter, are copper clad, and 
then extruded. 

Straightening of the extruded tubes is done on a 
roll-type straightener. The copper is etched off with 
nitric acid, the tubes bright pickled, and inspected. 


WELDED in a dry box 


wae. T=: 
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Small in cost! 
Medium in size! 


Large in performance! 


CLAMPING CAPACITY 
DETERMINED BY SDCE 


CLAMPING TEST ! 


pla ihil-te Moby 
Independent Research 
Laboratory personnel 
(H. C. Nutting Co.) 


* Test results’ filed 
with the Society of 
Die Casting Engineers 


% Cleveland Die Casting Ma 
ral atlal-m oY -t1ale MA ii-te Mende lama elit eliare 


faelelelaia) usINg 1@i aeleliielaeli-te, 


test ring methoa 


All machines are strain gauge 
tested and conservatively rated 
under actual locking pressure 
This 200 ton machine actually 
tested 274 tons by the SDCE 


tesf. 


Sales Offices: Chicago 
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200 TON CLEVELAND 


DIE CASTING MACHINE 


For high-speed production of hardware-finish castings, weighing 
up to 12.5 Ibs. zinc, or 4.9 Ibs. aluminum, the Cleveland Model 200 
has no equal. This medium-size, rugged Cleveland offers die casters 
a proven design that will give maximum production at the lowest 
possible operating cost. 

Among its many features are: 3.” dia. alloy steel tie bars .. . 
29” x 31” die plates with 534” thick movable platen . . . . adjustable 
die stroke—accommodates dies from 4” to 19” in thickness . . . extra- 
rugged toggle mechanism . . . large capacity Vickers hydraulic pumps 
driven by 15 hp motor—provide high injection speed and “squeeze” 
to the shot . . . plus many other construction qualities that have made 
the name “Cleveland” on die casting machines stand for reliability 
and economy in quality castings production. 

You can look to Cleveland to meet your die casting machine 
needs exactly. Builders of a complete line of strain gauge tested 
machines in 100, 200, 400, 650, 850, 1000 and 2000 ton capacities. 
Call in a Cleveland sales engineer, or write direct, for detailed infor- 
mation. Better still, schedule your visit to Cleveland’s Development 
Center to see the latest advances in fully automated and vacuum 
die casting. 


Cleveland « Detroit « Hartford *« Springfield, N. J. 


CLEVELAN 


AUTOMATIC MACHINE COMPANY 


4952 Beech Street e Cincinnati 12, Ohio 


Manufacturers of a Complete Line of Single Spindie Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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THE CURIOUS CASE OF 


Another costly mystery—solved by the man from Kaiser Aluminum 


THE PUZZLING FACTS. A manufacturer of aerial 
camera brackets recently found himself in a quandary. 
An intermittent hardness condition had developed on his 
castings made from aluminum alloy 2356-T6. This 
adversely affected the finish of the casting, shortened tool 
life, and increased machining time. 


HOW THE CASE WAS SOLVED. What was the 
trouble? Upon personal investigation, the man from 
Kaiser Aluminum found it to be a combination of (1) in- 
adequate furnace temperature control, (2) poor heat 
treating results due to varying deiays before quenching 
and aging of castings. As soon as these procedures were 
corrected, production returned to normal. 


WE LOVE A MYSTERY. This is one of many ac- 
tual cases solved by Kaiser Aluminum working with a 
customer. Perhaps you have a mystery one of our techni- 
cal engineers might help solve? He’ll give you expert ad- 
vice on any casting problem—including conversion from 
cast iron to aluminum, mold and die design, alloy selec- 
tion, heat treatment, finishing, fluxing, metal transfer. 





& 








T HARDNESS 


FULL ALLOY AVAILABILITIES. Kaiser Alu- 
minum can supply you fast with a wide selection of cast- 
ing alloys to suit any engineering requirement—from 
general purpose, low stressed alloys to alloys having good 
properties at elevated temperatures. 


FOR PIG AND INGOT witha freesleuthing bonus, 
call your nearest Kaiser Aluminum sales office or any of 
the distributors listed on the opposite page. Or write to: 
Kaiser Aluminum & Chemical Sales, Inc., Kaiser Center, 
300 Lakeside Drive, Oakland 12, California. 


KAISER 


ae eee UM 


THE BRIGHT STAR OF METALS 
See "MAVERICK" + Sunday Evenings, ABC-TV Network + Consult local TV listing. 
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INTERMITTENT 
HARDNESS? 


Your Kaiser Aluminum ingot 
distributor is more than a near- 
by source for aluminum pig 
and ingot. He’s ready to render 
specialized advice on anything 
from alloy selection to fabri- 
cating methods. And “‘Service” 
is his middle name! 


CALL YOUR NEAREST 


KAISER 
ALUMINUM 


‘ 


INGOT DISTRIBUTOR: 


BENTON HARBOR, MICHIGAN 
Michigan Standard Alloys Sales Co., Inc. 
WAinut 5-2195 
BUFFALO, NEW YORK 
Samuel Greenfield Co., Inc. 
HUMboldt 4050 
CHICAGO, ILLINOIS 
R. Lavin & Sons, Inc. 

Virginia 7-1800 
CLEVELAND, OHIO 
Alloys & Chemicals Mfg. Co., Inc. 
ONtario 1-8600 
DETROIT, MICHIGAN 
Alloys & Chemicals Mfg. Co., inc. 
WOodward 2-6414 
FAIRFIELD, ALABAMA 
W. J. Bullock, Inc. 

STate 8-6586 
GRAND RAPIDS, MICHIGAN 
Liberman & Gittlen Metal Co., Inc. 
GLendale 8-1361 
HOUSTON, TEXAS 
Gulf Reduction Corp. 

WAlnut 6-2425 
LOS ANGELES, CALIFORNIA 
Aaron Ferer & Sons, Inc. 
MAdison 5-1553 
PHILADELPHIA, PENNSYLVANIA 
George Sal! Metal Co., Inc. 
Pioneer 3-2828 
SEATTLE, WASHINGTON 
Materials Reclamation Co., Inc. 
PArkway 2-0133 
WEST SPRINGFIELD, MASSACHUSETTS 
New England Smelting Works, Inc. 
REpublic 4-6491 





@ Lerrers 


the readers’ forum 


DIE VS. PLASTER CASTING 

In a product which we are mak- 
ing, we use a small brass base simi- 
lar to a small candle-stick base. We 
now import them from Japan. 

We are interested in getting this 
made domestically. We believe it 
should be either die cast or plaster 
mold cast. Since we would only 
want about 1000 at a time, prob- 
ably plaster mold casting would 
be more practical. 

We would appreciate your giv- 
ing us the names of some firms who 
might be interested in making 
these.—].W.G. pres. 

The names of several companies 
who can make either plaster mold 
castings or brass die castings have 
been furnished to this reader. Prob- 
ably, if the tooling charges are not 
too high, die castings in brass might 
compete with plaster mold casting. 
—Ed. 


EUROPEAN D. C. AFFILIATION 

At the present time we repre- 
sent a rather small sized die cast- 
ing plant established in the Paris 
area. We are supplying our cus- 
tomers in Paris and elsewhere in 
France with all kinds of die cast- 
ings in both aluminum and zinc 
alloys. 

Recently we bought an important 
industrial complex on the Norm- 
andy coast in order to develop our 
production potential and thus to 
face, with a better chance, the 
European Common Market now in 
formation. 

We noticed that a certain num- 
ber of U.S. firms are now creating 
European subdivisions under vari- 
ous forms and particularly in as- 
sociation with existing European 
companies. We would like to point 
out, in this respect, that our gov- 
ernment has given all necessary 
appeasements to foreign firms who 
invest money in France for free 
transfer of commercial profits. 

Our request to you would be to 
bring us into contact with U.S. die 


continued on page 28 





CUTS COSTS for 
DIE-CASTERS 


¢ CLEANS 
¢ LUBRICATES 


Remove loose flash and 
clean the mold with a power- 
ful, clean air blast — then 
lubricate all mold surfaces 
evenly, using the same gun 
—with a flick of the thumb! 
Adjustment at the gun for 
full range from zero to a 
heavy mist, spraying, fog- 
ging, or vaporizing the lubri- 
cant. Speeds up mold oper- 
ation and reduces casting re- 
jects. Makes every machine 
cycle count. 
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Design hints on refractories for aluminum furnaces 





Hot-wall construction 


facilitates melting and refining 


The aluminum melting furnace sketched above capital- 
izes on the advantages of high thermal conductivity ma- 
terial in the hot walls to facilitate melting and refining. 

The hot walls, built of CARBOFRAX® M silicon car- 
bide brick, transmit heat to the charging well and flux- 
ing bay 12 times faster than fireclay. In addition to 
superior heat conductivity, CARBOFRAX brick have the 
necessary structural and physical properties to with- 
stand penetration, attack and corrosion by molten 
aluminum, thus extending furnace life. The walls are 
also easy to clean and maintain. 

Special-purpose refractories made by Carborundum 
offer a choice of materials to meet widely varying needs 
in all critical areas of aluminum melting furnaces. 

CARBOFRAX ceramic-bonded silicon carbide, for 
example, is made in a variety of compositions suitable 
for hot walls, side walls, bottoms, charging ramps and 


door jambs and sills. REFRAX® silicon-nitride-bonded 
silicon carbide can be supplied in accurately dimen- 
sioned shapes with high strength and resistance to 
thermal shock. It is not wet by molten aluminum. 
Applications include launders, troughs, spouts, tapout 
blocks, stoppers and pyrometer tubes. Special uses are 
found in furnaces subject to intermittent operation. 
ALFRAX® fused alumina bubble insulating brick are 
light in weight, withstand high temperatures and have 
the low heat transfer qualities needed in walls and 
roofs above the metal line. MULLFRAX® electric fur- 
nace mullite resists flame erosion and spalling, has low 
heat transfer. It is widely used for burner blocks. 

For assistance and recommendations on how to engi- 
neer refractories to your specific furnace needs, contact 
Dept. R-60, Refractories Division, The Carborundum 
Co., Perth Amboy, N. J. 


For engineered refractories... count on 


CARBORUNDUM 
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Unmatched purity and uniformity: 


FEDERATED ZINC 
DIE CASTING ALLOYS 


Completely controlled production provides you with die cast metals 
of highest purity and uniformity. Federated Zinc die cast metal is 
made from ASARCO Special High Grade Zinc, electrolytically re- 
fined by Asarco-developed processes. Production is concentrated 
“under one roof’”’ at Corpus Christi, Texas, one of the world’s larg- 
est plants producing Special High Grade zinc and die casting alloys. 
Strategically located warehouse stocks assure you of prompt vol- 
ume delivery. For compiete information about FEDERATED Zinc 
Die Casting Alloys, write or call: Federated Metals Division, American 
Smelting and Refining Company, 120 Broadway, New York 5, N. Y. 
or your nearby Federated sales office. 


Where to call for information: 


ALTON, ILLINOIS 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MARYLAND 
Orleans 5-2400 
BIRMINGHAM, ALA. 
Fairfax 2-1802 

BOSTON 16, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Whiting 826 


CINCINNATI, OHIO 
Cherry 1-1678 
CLEVELAND, OHIO 
Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT 2, MICHIGAN 
Trinity 1-5040 

EL PASO, TEXAS 
(Asarco Mercantile Co.) 
3-1852 

HOUSTON 29, TEXAS 
Orchard 4-7611 


LOS ANGELES 23, CALIF. 
Angelus 8-4291 
MILWAUKEE 10, WIS. 
Hilltop 5-7430 
MINNEAPOLIS, MINN. 
Tuxedo 1-4109 

NEWARK, NEW JERSEY 
Newark: Mitchell 3-0500 
New York: Digby 4-9460 


PHILADELPHIA 3, PENNA. 


Locust 7-5129 


PITTSBURGH 24, PENNA. 
Museum 2-2410 


ANVdWOS ONINISASY ONY ONILISWS NVOINANYV 


Low machining costs, superior castability, 
and an excellent plating surface are the 
big reasons why zinc die castings ore 
favored for fuel pumps, carburetors, 
grilles, lamp housing, instrument panels, 
horn rings, and many other functional 
and decorative automotive components. 


RATED METALS DIVISION 


PORTLAND 9, OREGON 
Capitol 7-1404 
ROCHESTER 4, NEW YORK 
Locust 5250 


ST. LOUIS, MISSOURI 
Jackson 4-4040 


SALT LAKE CITY 1, UTAH 
Empire 4-3601 


SAN FRANCISCO 24, CALIF. 


Atwater 2-3340 


SEATTLE 4, WASHINGTON 
Main 3-7160 
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WHITING, IND. (CHICAGO) 
Whiting: Whiting 826 
Chicago: Essex 5-5000 


IN CANADA: Federated 
Metals Canada, Ltd. 
Toronto, Ont., 1110 
Birchmount Rd., 
Scarborough, Phone: 
Plymouth 73246 


Montreal, P.Q., 1400 
Norman St., Lachine, 
Phone: Melrose 7-3591 





EXTRA 


Stokes answers the growing need for extra motions in the 
0! AUT l BX manufacture of more complex parts by adding three new 


machines to its extensive line of compacting presses. In each 

OW ( p [ MN 7 i compacting press, the design of the secondary lower motion 
() e d enables the operator to adjust timing, duration, and length 
of thrust independent of the mechanical timing of the pre- 

[) q an set main operating cycle of the press. The built-in secondary 


lower motions may be used as compacting punches or 
core-rods (stationary, movable, stripping, or ejection type). 


These low and medium-pressure presses give you all the 
advantages you would expect to find in a Stokes press... 
accuracy, high production rates, ease of adjustment, and 
little maintenance ... plus extremely flexible lower motions. 





SINGLE-STATION MULTIPLE MOTION PRESSES 





Model 572-1 Model 573-1 Model 574-1 





4 TONS 12 TONS 20 TONS 





4 TONS + 1 TON 12 TONS + 3 TONS 20 TONS + 5 TONS 

















For complete technical data on these single-station mul- 
tiple motion presses, write for Data Sheet 126. Consult 
Stokes Engineering Advisory Service for complete tech- 
nical assistance in designing parts, punches and dies, 
or complete pro- 


duction facilities. 


POWDER METAL PRESS DIVISION e F. J. STOKES CORPORATION « 5500 TABOR ROAD, PHILADELPHIA 20, PA. 
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. new improved HOTTOTT 


U. S. Pat. 2,893,902 July 7, 1959 


offers unparalleled increases in die life and service— 


corrects heat checking and cracking 


study the story these photomicrographs tell: 


ANNEALED 


Ordinary 5% chrome Ordinary 5% chrome 


hot work die steel 


Structure is typical of !arge sections 
of H-11, H-12 and H-13 type steels 
commonly on the market. Note car- 
bide segregate and envelopes in 
grain boundaries. This structure per- 
sists through heat treatment to form 
lines of discontinuity that initiate 


Note uniform distribution of pin- 
point carbides—freedom from car- 
bide segregate in grain boundaries 
—freedom from carbide stringers. 
This structure, guaranteed in New 
Improved Hotform, increases tough- 
ness and ductility of heat treated 


cracks dies up to 35%. 


New/Improved HOTFORM’s fine, uniform structure is 
the culmination of an intensive research and development 
program to assure longer die life in service. Now, greatly 
increased resistance to pitting, impingement soldering and 
heat checking make New/Improved HOTFORM more 
than ever your first choice for first quality hot work dies. 
Let us detail the vital facts for you! 


VANADIUM-ALLOYS STEEL COMPANY 


LATROBE, PENNSYLVANIA 


DIVISIONS: Anchor Drawn Steel Co. + Colonial Stee! Co. » Metal Forming 
Corporation « Pittsburgh Tool Steel Wire Co. 

SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited + Vanadium-Alloys 
Steel Societa Italiana Per Azioni « EUROPEAN ASSOCIATES: Societe 
Commentryenne Des Aciers Fins Vanadium-Alloys (France) « Nazionale 
Cogne Societa Italiana (Italy) 


Structure of New/Improved Hotform 
after heat treating to Rockwell ‘‘C”’ 
50. Note uniformity of structure that 
mproves ductility 


hot work die steel 


Note coarse grain with envelope 
structure. Die failures due to gross 
cracking invariably possess this 
structure or worse 


TENSILE PROPERTIES 


Manufacture| Size of Test 
Standard | 15%” sq. | Midradius 
Transverse 
Midradius 
Transverse 


Standard 8” sq. Center 
Transverse 

improved | 8” sq. | Center 
| | Transverse 


improved | 1542” sq. 


Tensile 


_ 


250,000 
256,000 
255,000 
265,000 





= 


IMPACT PROPERTIES 


Location 
Size of Test 


Midradius 
Transverse 
Midradius 
Transverse 


Standard 1542” sq. 
Improved = sq 


4 
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Arwood adds a new dimension to investment casting — 


Until now, an investment casting has been some- 
thing you could hold easily in one hand. Today, 
thanks to a series of technological breakthroughs, 
Arwood can offer you investment castings so large 
and heavy that you need two hands even to budge 
them from the floor! 

The new weight limit approaches 100 pounds. 

What does this mean to you? It opens a whole 
new realm of possibilities in the design of com- 
ponent parts. For the first time, a designer can 
avail himself of investment casting’s special ad- 
vantages over a complete size range that runs 
from a fraction of an ounce up to weights hereto- 
fore available only in sand castings. Advantages 
like investment casting’s ability to reproduce com- 


Machine the simple... cast the complex 
A compleie service from design through tooling, 


production and finish machining. Seventy - one 
engineering representatives from coast to coast. 


plex, hard-to-machine shapes in any castable 
metal or alloy .. . its low initial tooling expense 
... the dimensional accuracy and smooth surface 
finish characteristic of investment cast parts. 

So... for quality investment castings in any 
ferrous or non-ferrous alloy ... and in any size 
and weight . . . check with Arwood. We can free 
your hands to design for function and end use, be- 
cause we can give you the shape you need in the 
metal you need in the quantity you need, no mat- 
ter how large the part on your board. All five 
Arwood plants stand ready to serve you. 

Write for your free copy of our 44-page “Prac- 
tical Guide to Investment Casting.” 


arwood -© 


ARWOOD CORPORATION « 323 West 44th Street, New York 36, New York 


PLANTS IN BROOKLYN, N. Y.; TILTON, N. H.; GROTON, CONN.; LOS ANGELES AND LA VERNE, CALIF. 
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Lindberg Melting and Holding Furnaces at Electrolux Corpora- 
tion, Old Greenwich, Conn., are conveniently spotted adjacent 
to die casting machines. Special furnace hoods remove accu- 
mulated gases. 


Lindberg battery at Electrolux. These 80 KW two-chamber 
induction furnaces melt and hold aluminum for die casting 
Electrolux Vacuum Cleaner parts. Note convenient chute to 
return gates and risers to melting chamber with splash shield. 


LINDBERG MELT AND HOLD FURNACES HELP 
DIE CASTING EFFICIENCY AT ELECTROLUX 


Recently, Electrolux Corporation, Old Greenwich, 
Conn., decided to die cast parts for the famous 
Electrolux Vacuum Cleaner in their own plant. To 
insure greatest efficiency and to provide the most 
ideal layout and working conditions Lindberg 
Two-Chamber Induction Melting and Holding 
Furnaces were selected to supply aluminum for 
the die casting machines. Electrolux has found 
Lindberg equipment to be completely reliable, ideal 
casting temperatures are easily maintained and the 
absence of noise and burner heat assures comfort- 
able clean working areas. Operation has proved so 
satisfactory that two additional Lindberg furnaces 
have been purchased and are now being installed. 


Wherever or however aluminum needs heat there 
is Lindberg equipment to apply it most economi- 
cally and efficiently. Furnaces for melting and hold- 
ing, casting stations, remelting or heat treating are 
available in all capacities, electric or fuel fired. See 
your Lindberg Field Representative (consult your 
classified phone directory) or write us direct. 
Lindberg-Fisher Division, Lindberg Engineering 
Company, 2463 West Hubbard Street, Chicago 12, 
Illinois. Los Angeles Plant: 11937 S. Regentview 
Ave., Downey, Calif. In Canada: Birlefco-Lindberg, 
Ltd., Toronto. Also factories in: Argentina, Austra- 
lia, England, France, Germany, Italy, Japan, Scot- 
land, South Africa, Spain and Switzerland. 
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Experience—the added alloy in Allegheny Ludium tool stee/s 


QUICK, FAST TESTING for carbon content is done 
not once or twice but 8 times per melt in A-L’s Chem 
Lab with this direct reading Leco carbon determinator. 


Carbon content checked 8 times during melt 
to guarantee A-L tool steel hardenability 


Lab tests for carbon eliminate your guesswork; 
provide high hardness, uniform hardenability, 
reproducible tool performance. 


Because carbon has the greatest influence on hard- 
enability, Allegheny Ludlum watches it carefully during 
the melt. Testing a specimen for carbon takes only a 
few minutes. Therefore, A-L checks for carbon content 
8 times during the melt, and makes the necessary adjust- 
ments to insure accurate control of carbon. This control 
means Allegheny Ludlum can hold carbon content to 
a closer range than most customers specify. 

Carbon control at Allegheny Ludlum assures you of 
precise response to heat treating. This control in the 
melt brings you predictable, high hardness, uniform hard- 
enability and reproducible tool performance. 

This is just one of the many things A-L does to insure 


wsew-7261 


high quality. Here are some others: close control over 
forging techniques, rigid temperature-time program- 
ming, careful testing of billets prior to processing to 
insure good surface and sound interior, control over 
annealing to give you the right hardness for your 
exact machining operation, thorough metallurgical test- 
ing to insure top tool steel quality and meeting of your 
specifications. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bidg., Pittsburgh 22, Pa. Address Dept. PM-6 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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WHY NOT DESIGN THIS PART FOR POWDER METALLURGY, TOO? 


Forget the folklore that metal powder parts must be restricted to simple design and 
light loads! 


Powder metallurgy has its limitations, of course, but its capabilities are far broader 
than any other single production technique. Just look at some of its advantages: You 
can obtain mechanical properties impossible with other techniques / many parts of 
complex design can be produced as integrated units while other methods might mean 
assembly of sub-parts / tolerances are close, surfaces smooth / and unit-cost-to-you 
is reduced because production is rapid, automatic, single-operation. 


Discuss your next “problem” part with a metal-powder compacts fabricator. He 
knows how to help you simplify design and cut costs. And he really knows his business 
if he specifies AMCO Non-Ferrous Metal Powders. 


AMCO DIVISION American Metal Climax, Inc. 


1270 Avenue of the Americas, New York 20, New York 
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& NEW PRODUCTS AND DEVELOPMENTS 


Qualified readers can get complete details on these products. Use the 
Reader Service Cards. You'll find them facing page 90 of this issue 


FINISHING MACHINE COMBINES VIBRATION 
WITH ROTATION 


MINNESOTA MINING AND MANUFACTURING CO.—The 
Vibraslide 5 and Vibraslide 10 barrel finishing ma- 
chines speed the finishing of parts by combining vi- 
bration with rotation. This permits the mass finishing 
of parts not previously adaptable to barrel finishing 
because of shape, material or size. Gentle vibratory 
action rapidly produces fine finishes on the most deli- 
cate parts. Even without rotation the chip load travels 
faster than normal barrel rotational speeds. The units 
can also be used as regular rotating barrels. Demon- 
stration and process development service is available 
through Honite distributors. 
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INDEX TABLE HANDLES FOUR DIFFERENT 
JOBS 


HYDRAULIC PRESS MFG. Co.—An index table for the 
H-P-M C-press has four separate dials, each equipped 
with die blocks and tooling for a different job. Simple 
adjustments allow changing rapidly from one job to 
the next. An air valve automatically ejects each part 
after it has passed the ram station. Another valve di- 
rects an air blast through the bottom of the table and 
lifts heavier parts before the side air stream blows 
them into an adjacent chute. Adjustable cams actuate 
both valves with the down stroke of each ram cycle. 
The index table and C-press are hydraulically inter- 
locked through the control system of the press. 
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DIE CASTING MACHINE 


B & T DIE CASTING MACHINERY DV., 
GREENLEE BROS. & CO. A high-pres- 
sure injection, cold-chamber, 1000- 
ton die casting machine checks out 
at 1200 tons on the strain gauge 
test. Exclusive four-corner linkage 
provides full support for the die 
and results in good platen stabil- 
ity. Hydraulic and electrical safety 
features are included. The ma- 
chine weighs 43 tons. 
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Wou get 


Central location of 
speedier service 


American Zinc plants assures 
from the 


prompt deliveries of slab zinc to 


ZINC ZONE any point in the nation. 


HILLSBORO, ILL., PLANT 
Prime Western, Bross Special, 
Intermediate, High Grode, Continuous 
Galvanizing Grodes * 
MONSANTO, IiL., 
ELECTROLYTIC PLANT R 
Special High Grode, High Grode, Continuous 
Golvonizing Grodes, Specic! Shopes 
FORT SMITH, ARK., SMELTER 
Prime Western, Bross Special 
DUMAS, TEXAS, SMELTER > 4 
Prime Western, Brass Special, 





Continuous Galvanizing Grodes 


PRODUCERS OF 


ALL GRADES OF SLAB ZINC 
ZINC ANODES (Plating & Galvanic) 


METALLIC CADMIUM 

SULPHURIC ACID 

LEAD-FREE and LEADED ZINC OXIDES 
ZINC CARBONATE 

GERMANIUM DIOXIDE 
AGRICULTURAL LIMESTONE 
CRUSHED STONE 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio « Chicago « St. Louis « New York « Detroit « Pittsburgh 


eeeeeeaeeeoeoeeoee ee eee 
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problems like this specific one 

owdered Metals, Inc.2 Where 

capability studies revealed that, 

for this part, only the powder 

metallurgy process was economical — 

with resultant “blue print 

tolerances.” 

Then, you too, should investigate 

the capabilities of powder metallurgy 

and Hoeganaes Powders. 

J. F. Helsel, president, and his production team 
at Ferro, had to be sure that this 

rader column mechanism would meet blue print 
tolerances. To put it in Mr. Helsel’s 
fils, ‘To assure our ability to meet blue print 
Blerances from lot to lot of powder and 

inerun to production run of the part, 

nd Hoeganaes Ancor 80.”" 

iets production problems 

il in the problem-wise 

Engineering Specialist. 

"good man to have on 

© your production team. 


This part has been successfully 
produced in quantity ... and is supplied 
fo one of the Nation’s leading manv- 
facturers. It’s a critical part in 
@ radar column mechanism. Produced 
by Ferro Powdered Metals, Inc., Salem, 


Indiana. 


HOEGANAES SPONGE IRON CORPORATION 


RIVERTON, NEW JERSEY 
SALES REPRESENTATIVES IN PRINCIPAL CITIES: Birminghem, Chicage, Cincinnati, (Fostoria), Edmonton 
(Alberta, Canada), Montreal (Canada), Toronto =. “t ) Angeles, Mexico 16, D. F. (Mexico), Minneapolis, 
New England (Elmira, N. Y.), Odesse (Texas), n, N. J), Pittsburgh, Sen Francisco, $. Levis 
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DIE. CASTING 
MACHINES 


& 


wee 





~ ae 





MODEL OL. SOO DIE CASTING MACHINE WITH 
HORIZONTAL COLD CHAMBER 
(880 TONS LOCKING PRESSURE) 





COSTRUZIONI IDROMECCANICHE BRESCIANE SPECIFICATIONS: 


LOCKING PRESSURE 

INJECTION PRESSURE 

DIMENSIONS OF PLATENS 

SPACE BETWEEN TIE BARS 

MOVABLE PLATEN STROKE 

MAX. HEIGHT OF DIES 

MIN. HEIGHT OF DIES 

FREE CYCLE PER MIN 

MAX. WEIGHT OF ALUMINIUM PER SHOT 


pubblicita IDRA n. 712/60 


WE MANUFACTURE: Die Casting Machines with horizontal 
cold chamber, with vertical cold chamber, with hot chamber 
(for Zinc alloys). Water hydraulic Die Casting Machines. 


A D RA BRESCIA (ITALY) 


VIA TRIUMPLINA 13 - PHONE 52.062 - 52.063 - BRANCH OFFICE IN MILAN, VIALE PIAVE 5 - PHONE 798 259 
CABLE: IDRA - BRESCIA, ITALY 
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Regardless 
of part 
shape 

Or size.. 


Dependable.. VDC hot work die steel 





Manufactured 
by skilled 
American 
fabor. 


Send today for 
VDC data sheet 


LATROBE 
Metalmetou 


means Ccitee die casting dies 





Part shape or size presents no problem when you use Latrobe's 
VDC (Type H-13) hot work die steel. Easy to machine, VDC possesses 
excellent non-deforming characteristics and can be uniformly hard- 
ened to give ultimate resistance to wash and erosion when in service. 
In addition, the high vanadium content in VDC makes it ideal for 
magnesium or aluminum alloy die casting service in temperature 
ranges up to 1200 °F. 


Other advantages of VDC include sound internal structures guar- 
anteed by Reflectoscope inspection ... freedom from porosity... 
superior impact strength ... and a wide range of stock sizes located 
at nearby Latrobe Steel Service Centers for immediate delivery. 


Call your Latrobe representative ... specify VDC for your next 
die casting die. 


LATROBE STEEL COMPANY 
LATROBE, PENNSYLVANIA 


BRANCH OFFICES and STEEL SERVICE CENTERS: BOSTON ¢ BUFFALO « CHICAGO 

CLEVELAND * DAYTON * DETROIT » HARTFORD * LOS ANGELES «+ MIAMI « MILWAUKEE 

NEW YORK . PHILADELPHIA . PITTSBURGH . SAN LEANDRO + TOLEDO 
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WITH HIGH 
STRENGTH 
THIN-WALL 
SECTIONS 


WHEN DIE CAST WITH 
oN 


JUNE, 1960 


A single zinc die casting—a conical disk 742” in diameter— 
used in four different positions, makes up this speed changer 
mechanism for the General Electric Combination Washer-Dryer. 

Cast with hub and radial reinforcing ribs and a projection- 
recess interlocking system (see view above, with one disk cut 
away to show cross section) two of these parts are pressed, 
back to back, on a bronze bearing to form a movable drive ratio 
adjustment. Two single pieces, locked on the ends of the tube, 
complete the dual-pulley assembly. 

In position 1 (at left), the mechanism provides a regulated 
low speed for washing, rinsing and drying cycles. Moved upright, 
as in position 2, the drive is changed from an 8 to 1 ratio for 
centrifuging speeds during the water-extracting cycle. 

Zinc die castings, because of their high strength in thin-wall 
sections, their dimensional accuracy, smooth surface and low 
cost, are the logical and obvious answer to the problem of pro- 
ducing these heavy-duty appliance parts. 





& NEWS OF INDUSTRY & ASSOCIATIONS 


activities of people, companies & groups 
in the precision metal molding industries 


One of the die casting machines in the new Consolidated plant. 


Complete zinc die casting and 
plating facilities in Canada have 
been bought by The Consolidated 
Mining and Smelting Company of 
Canada, Ltd. The two plants, lo- 
cated on the same site in Dresden, 
Ontario, include National Hard- 
ware Specialties Ltd. and The Lus- 
ter Corp. 

Custom die castings for Can- 
ada’s growing list of industrial 
users will be produced at the Dres- 
den plant. They will also manu- 
facture a line of bathroom fixtures 
and builders’ hardware made of 
chromium plated zine die castings. 

President of the newly-acquired 
facilities is A. O. Wolff, with J. F. 


Buckingham as general manager. 
Mr. Wolff is also director of re- 
search and development for Con- 
solidated Mining and Smelting. 

Besides the large scale produc- 
tion of die castings, the facilities 
will be used for research and de- 
velopment activities, particularly 
in connection with Consolidated’s 
work on improved electroplated 
coatings on zine die castings. Ano- 
dizing and coloring of zinc cast- 
ings will also be investigated here. 

New machines have already been 
installed to enlarge the productive 
capacity. The first installation of 
duplex nickel plating equipment in 
Canada is in operation. 


PMPMA JOINS MPIF 


In a joint statement issued dur- 
ing the annual meeting of the 
Metal Powder Industries Federa- 
tion, George A. Roberts, president 
of MPIF and Carl Demrick, presi- 
dent of the Powder Metallurgy 
Parts Manufacturers Association, 
announced the affiliation of the 
two organizations. Under terms of 
the merger of the two trade asso- 
ciations the PMPMA becomes one 


_ of the autonomous units of MPIF. 


It will operate as an integrated as- 
sociation of the contract parts pro- 
ducers under the broad framework 
of the Metal Powder Industries 
Federation board of governors. 

With the merger of the two asso- 
ciations, MPIF represents the ma- 
jority of the contract producers of 
powdered metal parts; about 35 
companies (including 8 associate 
members ). 


ROBERTS DEMRICK 


$1,000 ZINC DIE CASTING AWARD SPONSORED BY N. J. ZINC COMPANY 


In recognition of the important 
contributions made by the die cast- 
ing engineer to the present stature 
of the die casting industry, The 
New Jersey Zinc Company is spon- 
soring a $1,000 cash award to be 
known as “The New Jersey Zinc 
Company Zinc Die Casting of the 
Year Award.” 

All producers of zinc die cast- 
ings are invited to enter this com- 
petition and the award will be 
made to the person who,.in the 
opinion of his employer, and as re- 
ported with the entry, contributed 


26 


most to the successful design and 
production of the part. The pres- 
entation of the $1,000 award will 
be made at the annual dinner of 
the American Die Casting Insti- 
tute at the Edgewater Beach Hotel 
in Chicago, September 14, where 
the successful entrant will be the 
guest of the sponsor. 

There is no limit to the number 
of entries that can be submitted by 
die casting producers, provided the 
castings were made after May 1, 
1959. All entries must be received 
by The New Jersey Zinc Company 


i 


or postmarked not later than mid- 
night, July 31, 1960. 

Judges are Dr. Allen G. Gray, 
Editor of Metal Progress, J. H. 
Schaum, Editor of Modern Cast- 
ings, and Norman E. Kewley of 
General Electric Company. 

Further information about the 
contest and entry forms can be ob- 
tained from the Market Develop- 
ment Division, The New Jersey 
Zinc Company, 160 Front Street, 
New York 38, New York. 


continued on page 96 
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The WW 


Of Economy 
ZINC 
DIE CASTING 


Zinc die casting continues to prove one 
of the most efficient and economical processes 
to make intricate parts involving critical tol- 
erance requirements. The gear case for a high- 
quality 16” oscillating fan made by Emerson 
Electric Co. is a good example. 


DIE CASTING, 
is the Process... 


ZINC, 
the Metal... 


BUNKER HILL 
The Preferred Zinc 


THE PROBLEM WAS CASTING THE HOLES 


Tight dimensional tolerances are essential to this com- 
ponent because optimum drive efficiency demands precise 
alignment of motor shaft, worm shaft and oscillating drive 
shaft. To meet this requirement, the manufacturer specified 
that the shaft holes must be held to + .0005 inch. 


St. Louis Die Casting Corp. meets these extremely close 
tolerances despite the requirement that cores be pulled in 
three directions at right angles to one another. What's more, 
the production steps are simply “cast and trim.” Since sec- 
ondary machining operations are eliminated, the lower 
overall cost of zinc die castings precluded the use of com- 
petitive material. 


Eastern Sales Agents: 
ST. JOSEPH LEAD CO. © 250 Park Avenue * New York 17, N. Y. 


BUNKER HILL 99.99+% ZINC 


Sales Office For The Pacific Coast 
THE BUNKER HILL CO. * 660 Market St. * San Francisco, Calif. 
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_.. and these fine finish plumbing 


fixtures tell you why 


Quality is fashioned by craftsmanship. 
Take these sparkling chrome plated zinc 
castings. Note their modern, graceful 
lines and soft, smooth finish . . . made 
possible only by the qualities of purity 
and surface soundness and uniformity 
of the alloy; and the rigid maintenance 
of close tolerances by controlled produc- 
tion methods and equipment. 


And here is something else! The serra- 
tions for the mating spline in the handles 
of these fine fixtures are held to close 
dimensional tolerances by reason of the 
identical same qualities that govern the 
economical production of these castings. 


Latrobe 
Die 
Casting Co. 


Latrobe, Pennsyivania 








DISTRICT OFFICES 


AKRON, OHIO 

E. G. Siess, Jr. 

227 W. Exchange St. 

Tel: Portage 2-7663 
BUFFALO, N. Y. 

Harry W. Harding 

235 Burke Drive 

Tel: Amhurst 1164 
CLEVELAND, OHIO 

William Kranz 

20001 West Lake Road 

Tel: Edison 1-6888 
DAYTON, OHIO 

J. M. Gallaher 

363 West First St. 

Tel: Baldwin 4-3523 
DETROIT, MICHIGAN 

J. R. Lemen, Jr. 

1016 Fisher Bidg. 

Tel: Trinity 3-5910 
NEW ENGLAND 

R. L. Thomson 

79 Prospect St. 

Stamford, Conn. 

Tel: Fireside 8-3985 
PHILADELPHIA, PA. 

Albert B. Reid 

505 Wadsworth St. 

Tel: Chestnut Hill 7-8833 
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casting firms who would be ready 
to consider the creation of a French 
subdivision. An association under 
the most advantageous conditions 
would be possible, followed by 
loyal collaboration. Investments of 
relative importance would be 
necessary. 

At the end of 1960 the transfer 
of our Paris plant to Normandy is 
supposed to be completed. There, 
we shall have ample space to or- 
ganize our die casting plant on an 
important scale and under the best 
possible conditions. 


We would like to point out also, 
that die making in France for U.S. 
orders could be highly profitable. 
Salaries in this special work are 
considerably lower here than in 
the United States. 

We will be glad to furnish all 
necessary information to any one 
interested.—P.S. gen. mgr. 


We don't know, of course, of any 
companies who might be interested 
in establishing a die casting sub- 
sidiary in France. However, PMM 
will be glad to forward the name 
and address of this company to 
anyone interested.—Ed. 


DIE CASTING DIE RENTAL 


In looking back through issues 
of PMM, I note an answer to a 
request for die casting die rental 
or a source of used dies. 

I am interested in locating a 
source of either used die casting 
dies which we could purchase, or 
a rental source of die casting dies. 
We are interested primarily in toys, 
hardware items, and novelties. Toys 
especially, miniature cars, air- 
planes, cowboy guns, and the like. 

Will you please advise of any 
such sources of dies.—A.O.R., 
Colombia. 


Anyone who has useable dies for 
the type items mentioned and 
wants to either sell them or rent 
them to this reader in South Ameri- 
ca can contact the writer through 
PMM.—Ed. 
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BIG PARTS, HIGH DENSITY, CLOSE TOLERANCES 
—all at high production with 
NEW BALDWIN POWDER METAL PRESSES 


Producing high-tonnage compacting presses is not at all 
unusual at B-L-H. We build a complete line of mechanical 
and hydraulic powder metal presses up to 1000-ton capacity. 


Proved design and engineering, along with years of manu- 
facturing experience, has made the Baldwin name a standard 
in the powder metal industry. Die design assistance is also 
included in our services. 


For instance, the popular 200 ton (illustrated) embodies 
many exclusive Baldwin features: 


e Floating die for precision controlled double action 
e Four-point guiding for long tool life 
e Floating core rod for production of complex shapes 


e Enclosed mechanism protects bearings and gears to 
reduce maintenance cost, 


Expanded engineering and manufacturing facilities at our 
Industrial Equipment Division insure even greater service 
to our customers. For further information, write Dept. CP. 





“New Baldwin Model 200-A powder metal press features This Model 200-A powder metal press at Burgess-Norton 
enclosed lubrication system and piping. Removable panel Co., Geneva, Ill., has been producing big compacted parts 
at base permits easy access to drive gears and bearings. at highest production rates f¢r over 7 months. 


BALDWGVIN : LIMA: HAMILTON 
Industrial Equipment Division . Philadelphia 42, Pa. 
Circle No. 13 on Reader Service Card 











THE NEW ENGLAND DIE CASTING COMPANY, West Haven, Conn. 
CHAS. W. OHSE, Pres. 














Gas fluidization provides... 





DESIGN FOR 


AN IMPROVED PATTERN 
INVESTING METHOD 


By F. C. QUIGLEY AND EUGENE DELUCA Metallurgist and Chemical Engineer, Watertown Arsenal. 


PARTICLE COATING of investment casting patterns 
is done most successfully in a fluidized bed of refrac- 
tory material. The system can be used for both con- 
ventional investment casting molds and for making 
monolithic shell molds. 

The conventional method of investing a pattern is 
to pour finely divided, refractory particles onto a pre- 
wetted pattern. This method is slow, requires a lot of 
hand manipulation and does not always give a uniform 
coating. 

By agitating a bed of this finely divided refractory 
material with high pressure gas, the rather solid bed 
behaves like a liquid. The wax or plastic pattern can 
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FIG. 1 APPARATUS used to fluidize a particle bed for 
coating investment casting patterns. 
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then be dipped into this bed as though it were a 
slurry. Because the fluidized bed behaves like a liquid, 
every surface of the pre-wetted pattern is thoroughly 
coated with refractory particles. 

The equipment needed for this method of coating 
is simple. At the Watertown Arsenal, a rectangular box 
with two compartments is used. The compartments are 
separated by a diffuser plate. This plate gives uniform 
gas distribution in the upper chamber. 

The lower chamber is simply a high pressure gas 
reservoir. The upper chamber contains the refractory 
particles. The dimensions of the equipment can be 
varied to suit individual needs. 

Using aluminum oxide particles of 0.0138” and 
0.0062” or silicon dioxide particles of 0.0117” average 
diameter, a fluid bed can be maintained with air at 
90 psi. As the bed height and porosity are varied 
to meet investing conditions, the particle size and 
the air pressure must, of course, be varied. 

A sketch of the apparatus used at the Watertown 
Arsenal is shown in figure 1 and the equipment in use 
to coat a pattern in figure 2. 

The time to coat a pattern has been cut to only a 
few seconds with this equipment. 


; 
‘ (J ! Te 


FIG. 2 COATING a pattern cluster in a fluidized bed of 
refractory material. 
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No. pes. ordered 
Fig. I 


THE BREAK EVEN POINT 
IN INVESTMENT CASTINGS 


By WILLIAM C. MILLER Dist. Sales Mgr., The Hitchiner Mfg. Co. 


A frequent question asked of the investment cast- 
ing salesmen is, “How many parts must we produce to 
make an investment casting economically feasible?” 
There is no standard answer, there is not even a rule 
of thumb which applies. Economy depends on the 
part. The only safe way to determine a “breakeven” 
point is to estimate the cost by one or two other ways, 
obtain a quotation from an investment casting com- 
pany, and then plot curves similar to figures 1, 2, 
3, and 4. 

There are two popular misconceptions about invest- 
ment castings. One is that quantities must be very 
large before investment castings can be considered. 
The other is that the quantities must be relatively 
small before you can consider investment castings. 
Obviously, both of these opinions can not be correct. 

Figures 1, 2, 3, and 4 are typical comparisons. They 
show that the break even point can occur at almost 
any quantity depending on the specific part. However, 
the curves are fairly general in their make-up for the 
methods of fabrication considered. IT MUST BE 
UNDERSTOOD, HOWEVER, THAT FOR ANY 
SPECIFIC APPLICATION VALUES MAY NOT BE 
TAKEN FROM THESE CURVES. 

Figures 2, 3, and 4 are typical comparisons. They 
require expensive “hogging” operations and then many 
intricate machine set-ups. The tolerances held are 
compatible with the investment casting process. Many 
times, the “hogging” operations can be eliminated by 
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investment casting, and many final dimensions can 
be held. Usually the casting can be made so that only 
ream stock is necessary in some holes and wall thick- 
nesses can be held at a minimum value. In many 
cases undercuts and difficult-to-machine corners can 
be “cast in” to required dimensions. These curves 
would also be tairly typical of a fair size casting in a 
material which would be extremely difficult to ma- 
chine; such as tool steels, stellites, and some of the 
other high temperature alloys. Fairly large parts, up 
to 8 or 10 inches in a maximum dimension and up to 
20 or 30 Ibs. in weight, which might be cast using the 
ceramic shell technique could be included in this 
comparison. The break even point occurs at a very 
low quantity due to excessively high machining costs. 
Often, an investment casting can replace an assembly 
of parts. It offers greater strength, greater tolerance 
control, and a generally better part from appearance 
standpoint. 

In some cases it is cheaper to produce one invest- 
ment casting than to machine a part from bar stock. 
In figure I, for example, the die which produced the 
wax pattern was made in seven pieces, each of which 
was relatively easy to machine. When the die was 
put together, the wax pattern was very simply made. 
However, to machine the part was costly. More than 
95% of the metal was removed and the part was 
extremely complicated and difficult to machine. To 
continued on page 34 
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BASIS OF CURVES 


FIG. I 


This curve might be applicable to a typical large com- 
plicated part requiring extensive machining, many machine 
set-ups, or a material which is extremely difficult to work. 
The investment casting curve includes a cost for secondary 
machining operations. 

Machined Part: 
Tooling — $350 
Mach. Cost — 150/ea. (1-10 pes.) 
100/ea. (11-50 pes.) 
75/ea. (51-250 pes. ) 
73/ea. (251-450 pcs. ) 
Mat'l cost — 3/ea. 
Investment Casting: 


Tooling — $1200 
Part price — $50/ea. 
35/ea. 
25/ea. 
22/ea. 
Mach. Cost — $15/ea. 
12/ea. 
9/ea. 
7/ea. 


(1-10 pes. ) 
(11-50 pes. ) 
(51-100 pes. ) 
(101-500 pes. ) 
(1-10 pes. ) 
(11-50 pes. ) 
(51-100 pes. ) 
(101-500 pes. ) 


FIG. II 


Curves similar to those shown above might be plotted 
for many fairly small sized sand castings or forgings re- 
quiring considerable machining or a number of set-ups. 
This set of curves might also be typical of an assembly of 
several parts which might require a very minimum of 
machining but also require fixturing for brazing, welding, 
etc. 

Machined Part or Assembly of parts: 


Patterns/Tooling — $350.00 

Casting or part cost — $3.50/ea. 
1.50/ea. 
1.35/ea. 
1.25/ea. 

Machining/assembly, etc. — 
6.00/ea. 
4.50/ea. 
4.00/ea. 
3.80/ea. 


(1-50 pes.) 
(51-100 pes. ) 
(101-250 pes. ) 
(251-500 pes. ) 


(1-25 pes.) 
(26-100 pes. ) 
(101-250 


pes. ) 
(251-500 pes. ) 


Investment Casting: 


Tooling — $800.00 
Part cost — $6.00/ea. (1-50 pes 
3.50/ea. (51-100 ) 
2.85/ea. (101-250 pes. ) 
2.75/ea. (251-500 pes. ) 
2.65/ea. (501- ) 
Machining costs — $3.00/ea. (1-50 pes.) 


-) 


1.80/ea. 
1.70/ea. 
1.60/ea. 
1.55/ea. 


(51-100 pes. ) 
(101-250 pes.) 
(251-500 pes. ) 
(501- ) 


FIG. Ill 


Because of more elaborate multi-cavity tooling to pro- 
duce the castings most economically, the break-even point 
occurs at a much higher quantity level. This is typical when 
investment castings are competing against relatively costly 
screw machine parts with relatively small tooling costs. 
Investment castings compete only if machining of castings 
is almost nil. 


Machined part or assembly: 
Tooling/fixtures — $350.00 
Machining/ass’y. & part costs 

$.65/ea. 

.60/ea. 

54/ea. 

50/ea. 

AT/ea. 

Mat'l & tool upkeep — $.04/ea. 

Investment casting (no secondary operations of machining); 
Tooling ( multi-cavity) — $1200.00 

Part costs —$ .60/ea. 


(501-1000 pes. ) 
(1M-2.5M pes. ) 
(2.5M-5M pes. ) 
(5M-10M pes. ) 
(10M- ) 


(500-1M pes. ) 
50/ea. (1M-2.5 pes.) 
44/ea, (2.5M-5M pes. ) 
Al/ea. (5M-10M pes. ) 
.39/ea. (10M- ) 


FIG. IV 


Because die casting tooling is considerably more expensive 
than Investment casting tooling, sometimes proto runs 
can be made using the lost wax process to prove the appli- 
cation and function of the design. A smooth changeover can 
then be made if the application is successful without inter- 
ruption of production 
Die Casting: 

Tooling — $2,000.00 
Part price — .60/ea. (50-250 pes. ) 
38/ea. (251-500 pes. ) 
.36/ea. (501-1M pes.) 
-30/ea. (1M-5M pes.) 
.24/ea. (5M-25M pcs. ) 
Investment Casting: 


Tooling — $750.00 

Part price — 2.00/ea. (50-250 pcs. ) 
1.50/ea. (251-500 pcs. ) 
1.40/ea. (501-1M pes. ) 
1.34/ea. (1M-5M pes.) 
1.32/ea. (5M-10M pes. ) 








machine this one part from bar stock cost the customer 
a little over $900. Tooling for investment castings cost 
$600 and the parts cost $23.00 each in quantities up to 
10 pieces and this charge included 100% Xray-three 
views, Magnaflux, and heat treatment. 

The cost comparison shown in figure 2 is typical 
of parts where an investment casting is competing 
with a machined sand casting or forging. These curves 
also would be typical of a simple assembly of several 
parts. Since tooling for forging a part is more expen- 
sive than tooling for a sand casting, the break even 
point would occur at a slightly higher quantity figure 
for the same part than is shown on the curve. For 
simplicity a forging curve is omitted, call it the same 
as the sand casting curve. It is apparent that there is 
less cost reduction in this set of curves than in those 
curves shown in figures 1 and 3 because of the inher- 
ent low cost of a sand casting or forging. In consider- 
ing an investment casting versus a sand casting or 
forging, the amount of saving depends strictly on the 
intricacy of the machining necessary. The illustration 
in figure 2 would be typical of a part requiring rela- 
tively simple but also fairly extensive machining of 
a sand casting. The spread between the two curves 
would get progressively larger when the machining 
became more and more intricate. The investment cast- 
ing process is able to hold much closer tolerances, 
obtain a much finer finish, and requires less machine 
work than would be necessary on a sand casting. 

It is important to understand that all of the curves 
shown include the cost of secondary operations. They 
are plotted on the basis of a completed part, ready 
for use by the customer. 

In many cases investment castings gain the custom- 
er an added advantage. A greater variety of materials 
can be cast using the investment process than can be 
obtained in forgings and sand castings; sometimes at 
a lower price than the customer expects. Some of the 
more expensive raw materials are actually more easily 
investment cast than some of the cheaper alloys. The 
customer gets a lower price because of a lower scrap 
rate on the better pouring alloy. For example, invest- 
ment casting foundries would far prefer to cast 302 
stainless steel rather than 1010 carbon steel. A part 
probably would cost less in 302 stainless than it would 
have in 1010. Naturally, it is impossible to plot this 
sort of thing, but it should be considered when the 
engineer or purchasing agent decides how to obtain 
the part he desires. 

Figure 3 illustrates an investment casting competing 
with a small relatively expensive screw machine part; 
that is, a screw machine part requiring perhaps 2 or 
3 set-ups or having difficult or tedious operations. 
Obviously the break even point here occurs at a much 
higher quantity level because the screw machine part 
requires little tooling but the investment casting has 
to go to multicavity tooling to obtain the casting at 
the most economical rate. This type part is much more 
difficult for the designer or purchasing agent to ana- 
lyze. It requires the closest liaison between the invest- 
ment casting producer and the engineer. It is this 
type of part where the greatest cost savings can 
sometimes be effected. Call in the precision casting 
company to help in the design of the part for the 
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investment casting process. Don't try to make a direct 
substitution of an investment casting for a part which 
was designed for the screw machine process. Gener- 
ally, the investment casting foundries do not even 
attempt to compete with screw machine houses and 
the only cases where we can compete is when the 
screw machine part is difficult and the investment 
casting can be made with practically no secondary 
machining operations. The curves in figure 3 would 
also be rather typical of a very small assembly but 
could be cast in one piece as a precision casting and 
gain the advantage of strength and possibly appear- 
ance. 

The investment casting industry has probably made 
its greatest strides in the area of high quantity pro- 
duction. Runs of 100,000 pieces, and more, are becom- 
ing more and more common. This advance has come 
through the use of injection molded plastic patterns. 
They can be made very rapidly on multi-cavity water 
cooled dies and thus eliminate a great part of the 
labor costs inherent in making wax patterns 1, 2 or 
3 at a time. The plastic patterns can now be made 
with as many as 20 or more cavities. They incorporate 
sprueing and gating arrangements on the part. This 
eliminates hand sprueing and gating operations so 
that the process becomes automated to a degree once 
thought impossible. This is an area which requires 
very close liaison between the casting source and the 
customer at the design level. 

Figure 4 shows a curve where an investment cast- 
ing is competing with an aluminum die casting. Al- 
most the reverse is true of what was shown in figures 
1, 2 and 3. Figure 4 compares investment casting with 
die casting. Precision castings compete only at the 
lower quantity level since the tooling for an invest- 
ment casting is much less expensive than the tooling 
necessary for a die casting. There are other values 
to keep in mind on aluminum parts where, perhaps, 
even at high quantity levels a die casting is not 
practical. For example, die castings do not lend them- 
selves readily to the anodizing process and where the 
anodizing process is called for, precision castings may 
be required. 

In summation we urge that an engineered quotation 
be obtained from a reputable investment casting com- 
pany and a fair comparison of costs be made con- 
sidering all additional advantages which may be ob- 
tained from an investment casting. This is the only 
“fool-proof” way that the “break-even” point can be 
determined for any specific part. 





Editor's Note: This article should help to get rid of 
some of the misconceptions about when or when 
not to design for and specify investment castings. 
Like every other manufacturing process, investment 
casting must be judged in the light of the part to 
be made. 


Properly applied, investment casting is a good 
and an economical method of manufacture. Im- 
properly applied it is a production headache. It is 
our hope that this article will help to avoid some 
of the misapplications. 
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FIG. 1 MACROSECTIONS of vacuum cast (left) and air cast (right) tool steels. The fine grain size and absence of included “dirt” 


is clear. The cleaner steel is one reason for superior service life. 


VACUUM MELTING FOR 
TOOL AND DIE STEELS 


By KENNETH H. CARLSON, Technical Mgr.—Specialty Steels, Latrobe Steel Co. 


VACUUM MELTING of tool and die steels has 
now become a standard practice. Even though the 
tool steels produced by vacuum melting techniques 
are being used almost exclusively in the aircraft in- 
dustry for structural parts such as bearings, spars, and 
landing gear components, great interest is developing 
for their application to cutting tools, among others. 
This interest is being generated because of the superior 
mechanical properties and internal cleanliness evi- 
denced by the vacuum melted product—and many 
tooling applications can use these improved proper- 
ties to advantage even though the raw material costs 
are higher. 

Perhaps the most commonly used vacuum melted 
tool steels to date are the bearing steels (52100 and 
its modifications, as well as the high speed steel such 
as M-50 for heat resistant bearings) and H-11 hot 
work die steels, Recent development and expansion 
of vacuum are melting facilities has made available 
these products in larger quantities, larger section sizes 
and lower cost than ever before. For example, Latrobe 
Steel Company has installed a second vacuum arc fur- 
nace, capable of producing ingots up to 8,500 pounds 
and 20 inches in diameter, designed specifically for 
tool steel and specialty alloy steel melting. 

Among the hot work die steels, H-11 has become 
popular with the aircraft industry for structural mem- 
bers which may be exposed to elevated temperatures 
at high speeds, or which require low internal stress 
level after heat treating to high strengths. Lack of uni- 
formity in ductility properties at high strength levels 
has been a drawback to this and other steels, but such 
non-uniformity can be virtually eliminated by vacuum 
are melting. 
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These improved properties can be attributed to (1) 
superior cleanliness, (2) improved ingot structure 
and (3) elimination of dissolved gases and other un- 
desirable interstitial contaminants. All these improve- 
ments are obtained by proper vacuum arc melting, 
and represent a long step forward in the technology 
of fine steels. Figure 1 illustrates the improvement in 
uniformity of structure as shown by macroetch in- 
spection slabs. 

Similar improvements are obtained in vacuum arc 
melting of bearing steels. Because of better cleanli- 
ness, fatigue life of bearings has been reportedly im- 
proved by 50 to 100 per cent. 

Tool and die steels have traditionally been repre- 
sentative of the finest quality possible to produce. 
The mechanical and cleanliness requirements have 
been very high, and the tool steel industry has made 
long strides toward producing an almost perfect prod- 
uct. With the advent of vacuum arc melting, however, 
even further improvements may be expected. 

Evaluation programs are now underway to establish 
the importance of vacuum are melted tool steels in 
such applications as precision rolls, plastic molds re- 
quiring extremely high polish, extrusion dies, high 
speed steel cutting tools, and die casting dies, to name 
a few. While the limiting factor in many such tooling 
applications is design rather than the tooling material, 
there are some instances in which the tool steel it- 
self must be improved for better performance, There 
is a good chance that in such applications the superior 
surface finish obtainable, and the improved toughness 
resulting from the vacuum melted steel will result in 
significant improvement in service life of the tools 
and the surface finish of manufactured parts. 
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A CRANE CONDUCTOR SYSTEM 


Steel bar or copper wire travel- 
ing crane conductory systems have 
several disadvantages: Both are 
complex to install and expensive. 
The tooling required, rolling and 
drawing, is considerable. Both sys- 
tems require heavily reinforced 
mounting structures for installa- 
tion. The copper wire systems lack 
rigidity and often bend. The steel 
bar systems need costly copper 
booster systems to maintain proper 
current flow. 

To overcome what has been 
referred to in the industry as the 
crane conductor problem, the Elec- 
tric Service Works, Delta-Star Div., 
of the H. K. Porter Co. developed 
an extruded aluminum conductor 
system that features high current 
‘capacity and low impedance drop. 
This makes the system ideal for 
many types of conductor rail in- 
stallations. The system, which con- 
sists of 3 basic extrusions, requires 
less space than conventional sys- 
tems and is designed to provide 
maximum current capacity with 
the least amount of material. 

The features of the extruded alu- 
minum system are: 
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. Rigidity—The extruded con- 


ductor, is designed to be rigid. 
It will not bend as do wires. 


2. Surface Area, Protection—The 


inverted V shape of the con- 
ductor not only offers a large 
contact area for the pick-up, 
it also protects the contact 
surface. 


3. Inexpensive Tooling—The only 


tooling cost for the 3 extru- 
sions is for 3 dies. They were 
under $300 each. 


. Electrical Characteristics — 


The extrusions will handle the 
electrical loads required. The 
conductors come in 4 sizes 
with continuous current rat- 
ings of 1,000, 2,000, 3,000 and 
6,000-amperes. A 500-ampere 
system comes in bronze. 

Using extrusions enables the 
company to make the con- 
ductors small, reduce spacing 
between the conductors, and 
lower the inductance and im- 
pedance on A.C, systems. Be- 
cause of its low impedance, 
the system has good voltage 
regulation for alternating cur- 


rent. This provides adequate 
voltage supply for maximum 
crane operating speeds and 
reduces motor overloads. 

5. Easy to Assemble—All that’s 

needed is a wrench. 

. Lightweight — Aluminum ex- 
trusions need no expensive, 
heavily reinforced mounting 
structures. It is considerably 
cheaper and faster to erect a 
lightweight conductor. 

. Corrosion Resistance—Alumi- 
num resists corrosion in al- 
most all of the atmospheres 
where it is installed. 

The extruded conductor systems 
are available in 3 alloys: 6063 T6 
aluminum; electrolytic tough pitch 
copper (only for 1,000-ampere and 
2,000-ampere systems ); architectur- 
al bronze, (only for 500-ampere 
systems). The copper and bronze 
extrusions are used only where 
special corrosion resistance is need- 
ed. They’re usually found in hydro- 
electric works or on other outdoor 
installations subject to long pe- 
riods of inactivity or where vari- 
able voltage control circuits are 
used, 
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THE EXTRUDED HANGER, (A above) -wpports the conductor. At joints, a splice 
plate (B above) is added to the assembly to form a rigid joint. 


are used to insure good ancl ) & > 


SINTERED COPPER-GRAPHITE pick-up shoes 


contact and long life. 


THE COLLECTOR ASSEMBLY 
USES SINTERINGS 


The collector assembly is the 
electrical pickup that rides with 
the crane. It consists of 2 contact 
shoes, 2 shoe support holders, and 
2 arms for each conductor rail 
being used. Naturally, the collec- 
tor wears as it slides in the groove 
of the conductor. This wear has 
been minimized by good design 
of the shoe, and use of the right 
alloy, a non-corrosive material, that 
lasts longer than steel shoes. The 
shoe is composed of copper, graph- 
ite, and other alloys. The alloy 
could not be chosen haphazardly, 
because many materials would gall 
the aluminum. The collector is de- 
signed to assure long life. The 
collector has to adjust itself to any 
conductor misalignment. Also, the 
shoe has to be hard enough to 
abrade the track and keep it clean. 
(Note: Although the aluminum 
conductor has an oxide film, the 
shoe does not have to break this 
down. The voltages used are high 
enough to penetrate and break 
down the film. The shoe has to 
clean only the corrosive compounds 
that form on top of the oxide film. ) 
To meet these requirements, the 
contact shoe was designed as a 
sintering. 
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Electrical & Physical Properties of the Extrusions. 








2000 


alta 


1000 Series 


3000 


2000 Series 


6000 * 


3000 Series 





ELECTRICAL 


Current Capacity 1000 Amps 
Conductivity 55% 
Area in CM 2.31 x 10* 


PHYSICAL 


Material 
Area in Sq. 
Inches 1.817 
Wt. Per Foot 2.18 
Tensile Strength 32000 psi 
Yield Strength 25000 psi 
Modulus of Elas- 
ticity (Tension) 

Hardness ( Brinell ) 

500 Kg. 10 MM Ball 73 
Coefficient of Ex- 

pansion (Thermal ) 

Steel is 6.6 x 10°* 


9.9 x 10* 


2000 Amps 
55% 
4.14 x 10° 


3.25 
3.90 
32000 psi 
25000 psi 


same 


73 


3000 Amps 
55% 
6.2 x 10® 


6063 T6 Alum. 6063 T6 Alum. 6063 T6 Alum.6063 T6 Alum. 


4.87 8.73 
5.60 10.00 
32000 psi 32000 psi 
25000 psi 25000 psi 


same same 


73 73 
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PARTING FACES 





ALIGNMENT EDGE 





FIG. 1 PERMANENT ALIGNMENT, independent of thermal .” ie 
expansion is secured with external guides instead of dowels. FIG. 2 A PERMANENT MOLD. 


IMPROVING DIE ALIGNMENT 


By A. TOWNHILL, Pacific Palisades, Galif. 


THE TOOLMAKER uses dowel pins to get precise die provide a good working surface. If two adjacent 
alignment of the parts he is fabricating. This method edges are selected, we can hold these edges firm and 
was used first for jigs and fixtures, then adapted to allow the dies to expand as the temperature rises. 
dies of all kinds: stamping dies, permanent mold dies To get this edge alignment start in the tool shop. 
and die casting dies. After the cavity is cut, the two halves of the die must 

It is quite satisfactory when one dowel pin is used or be carefully aligned then clamped together. Two 
when the parts remain at room temperature. In a per- adjacent edges are then ground perpendicular to the 
manent mold or die casting die this is not the parting face. 
case. Generally they have two or four dowel pins and The two adjacent faces on each die half will be- 


the parts are heated for casting. come the locating edges, which must always be kept 
Dies cannot be raised to temperature instantaneous- in perfect alignment. 


ly nor uniformly, this creates a problem. The dowel : h 
pins and the respective holes into which they should Po a — i 2 7 ri oe ae Por rT » 
fit do not have the same spacing as when they were See eS Seen See eee rae Oe 
cold. The die halves are pressed together and the = nacterredigion a rare geres Baa Seapened to it 
pins score or the die halves are then difficult to take ay pees over the meting suxtacs. unnere 
apart. The natural remedy is to provide more clear- Each pin is securely bolted to the edge of its die 
ance between the dowel pin and its respective hole. half. The four pins on each of the adjacent sides will 
After several trials a satisfactory clearance is found, then maintain accurate alignment of the edges regard- 
but the accuracy of alignment has been destroyed. In less of temperature. Either hot or cold, these two 
permanent mold dies it is necessary to give the pins edges will remain in perfect alignment. 
as much as .020 inch clearance, although they original- It is true that the cavity will change its distance 
ly had .002 inch. from the locating edge as the die is heated, but as the 
The desirable sclution would be dowel pins which temperature becomes uniform the distances will again 
provide accurate alignment, independent of tempera- become equal and the cavities will match. If for some 
ture changes. To do this choose two surfaces which do reason the die halves do not have a resultant expansion 
not change in relation to one another when heated. which is the same, a sample casting poured after the 
The cavity in the die can be located from these faces. dies are thoroughly heated will provide sufficient in- 
When the die halves are together the edges of the continued on page 92 
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Certified Locking Tonnage 
on Bal 
DIE CASTING 
MACHINES 


Now you are positively assured 
locking tonnages which exceed the 
nominal ratings. Every model from 
125 to 1000 tons has been strain 
gauge tested in the B & T Die 
Casting Research Center. Certifi- 
cations are on file at the head- 
quarters of the Die Casting Engi- 
neers Society. Write for catalog 
with complete specifications on all 
models of hot and cold chamber 
machines made by B & T. 
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GREENLEE 


-B&T MACHINERY COMPANY 
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FIG. 1 SAVED—62% 
in cost and 33.5% in 
weight by using die 
castings. 


REDESIGN TO STAY COMPETITIVE 


By ARTHUR W. RICHART, Chief Engineer, Leslie Co. 


DOES REDESIGN really pay off? If you ask our This unit operates on a maximum air pressure of 
management you'll get an emphatic yes. Why? Some 25 psi, but has to stand a test pressure of 60 psi. It 
of our control instruments were being priced out of has to be mechanically strong and able to resist cor- 
the market. We redesigned, got a better operating, rosive industrial atmospheres. Aluminum sand cast- 
better looking instrument that’s competitive. Our Pres- ings have always done a good job. We knew that we 
sure Pilot Control (Figure 1) is a good example. could make five of the sand cast parts by die casting. 


FIG. 3 WEIGHT, cost, and corrosion were all licked by making FIG. 4 MACHINING has been reduced to simple clean-up 
this valve body as aluminum die castings. instead of heavy metal removal. 
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We didn’t know if the die castings would be pressure 
tight, strong enough, or if the machining savings would 
be greater than the increased tooling costs. 

Redesign was done in steps. First the flange ring 
and diaphragm plate (Figure 2). These two parts are 
used on several different instruments and as rede- 
signed are interchangeable. This was one advantage. 
The diaphragm plate showed savings on casting 
costs, machining time, and weight and we found ma- 
chining time savings'on the flange ring. 

The second redesign phase was on the valve body 


and covers (Figures 3 and 4). Again there was inter- 
changeability of the bodies, in the field, but a new 





veh a 


FIG. 5 MINOR MODIFICATIONS of t 
ability in most cases. 


pha 


he case gave interchange- 
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FIG. 2 REDESIGN for die castings made these parts inter- 
changeable. 


cover had to be supplied with each new body. Here 
again casting costs, machining time, and weight were 
saved. 

The final step in redesign was on the base (Figure 
5). The savings were in the same classes as before. 

Table 1 lists the percentage savings from redesign 
of the five parts. 

But cost savings weren't the only advantages. By 
changing from No. 43 to No. 360 aluminum alloy the 
parts are stronger. Table II compares the mechanical 
properties of the two alloys. Then there’s appearance. 
With smoother surfaces, thinner walls and nicer flow 
from area to area the entire instrument looks better. 





FIG. 6 THINNER, RIBBED walls together with dimensional 
integrity gave closer joints, a better looking instrument. 
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FIG. 7 TAPPING is almost the only machining now needed on 
the base casting. As-cast surfaces with O-rings make an ade- 
quately tight seal. 





Because the die casting process makes parts which TABLE I 
‘are exact duplicates and fit better; on the covers, SAVINGS RESULTING FROM REDESIGN 
especially, the joint between cover and base is much 
neater and thinner. Finally an added advantage was 
a lighter unit. The individual savings in weight are 
given in Table I and these add up to nearly two 
pounds saved. Not only is this a dollar saving in metal, 
but also a major saving in shipping costs. 

At first, pressure tightness was a problem. Our sup- 
plier, Watchung Die Casting Corp., solved it by 
modifying the dies to get better metal flow. All of the Flange Ring 0% 44% 4 0% 
arses are — in Aye a cavity except oo, Diaphr. Plate 36.5% 100% r 24% 

a ate and flange ring. ese two parts have : 
Fnultiple por molds. . . . eee a = — — 

After casting and trimming all parts are grit blasted Cover 62% 19% 56% 12.5% 
on a Wheelabrator airless blast machine. A very fine Base 61% 90% 82% 37.5% 
grit is used and in cases where air tight joints must Base 67% 90% «82.5% 37.5% 
be made, the surfaces from this treatment are good Pilot Valve Body 60% 62.5% 624 50% 
enough to seal with a standard “0” ring without fur- Pilot Valve Body 
ear pase yr Two of the three seals between the Complete Incl. Conn. Pieces & O-Rings 48.5% 

ody and the base are shown in figure 3. 1 ae ; 2: 755% 33.5% 

On the older models of the body a port holes had oedema ; : 
to be drilled, then the open ends welded closed. The TABLE Il 
redesigned body eliminated both the drilling and TYPICAL MECHANICAL PROPERTIES 
welding operations. Other major machining operations $43 2360 
which were eliminated by redesign were milling the < Sand Cast Die Cast 
base for a flat gasket, most of the lathe operations, Ultimate 
and no tap drilling is now required, the cored holes Strength psi 19,000 
are ready for threading. Yield 

A disturbing feature of the older body design was Strength psi 8,000 27,000 
corrosion between the aluminum casting and the brass Floneati 
stems of the gauges. With the new design the gauge ie) 8.0 3.0 
connections on the body are not raised to full height. Shearing 
Two low carbon steel connectors go between the alu- ; ; 2 
minum and the brass. This has Sirtually eliminated =r = — 


Endurance 
continued on page 92 Limit psi 8,000 19,000 
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STEEL AND 


SPECIALTY ALLOY EXTRUSIONS 


Part II - Chemical Composition and Mechanical Properties 






AUSTENITIC 
STAINLESS 
STEELS 





MARTENSITIC 
STAINLESS 
STEELS 





FERRITIC STAINLESS STEELS 
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CARBON 
STEELS 





KY 
ALLOY 
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TOOL STEELS 





NICKEL 
BASE ALLOYS 





HIGH 
TEMPERATURE 
AND 
SPECIALTY 
ALLOYS 





CHEMICAL COMPOSITION and mechanical properties 
define how well a material will meet functional require- 
ments. The accompanying charts give the chemistry and 
mechanical properties for many of the most commonly ex- 


CHEMICAL COMPOSITION (% ) 
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FERRITIC STAINLESS STEELS 


STEEL & SPECIALTY EXTRUSIONS Continued 


truded ferrous metals. Within this group, most indus- 
trial applications can be met. 

Where it can be applied, the extrusion process will 
produce parts at the lowest possible cost. Forming 
dies are inexpensive, especially when compared with 
forging dies or with rolls. Direct labor costs are very 
low and much of the labor involved is unskilled. 

The severe mechanical working, which results dur- 
ing extrusion, so fully refines the billet grain structure 
that the best mechanical properties generally result. 


Naturally, this group of ferrous alloys will not meet 
every requirement. Where special alloys are needed, 
consultation with a custom extruder will often turn 
up a material which will give the desired properties 
and which can be extruded. 

Through refinements in the basic Ugine-Sejournet 
process, the H. M. Harper Co, is able to extrude eco- 
nomically many metals formerly considered non-ex- 
trudable. Included in this group are the so-called 
exotic metals as well as specialty steels. 


MECHANICAL PROPERTIES 


“AS EXTRUDED” CONDITION (see notes) 


HEAT TREATED CONDITION 





Group 


Tensile PSI 


AUSTENITIC 
STAINLESS 
STEELS 


MARTENSITIC 
~ STAINLESS 
STEELS 


AIS! 
CARBON 
STEELS 


AISI 
ALLOY 
Siaiks 


TOOL STEELS 


NICKEL 
BASE ALLOYS 


HIGH 
TEMPERATURE 
AND 
SPECIALTY 
ALLOYS 


TITANIUM 
AND 
TITANIUM 
ALLOYS 


NOTES: The -hardenable 
the “As Extrud 


sie: must be annealed before strai 
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80M 
80M 
75M 
75M 
80M 
60M 
85M 
105M 
60M 
51M 
62M 
90M 
109M 
95M 
119M 
115M 
98M 
58M 
105M 
75M 
— 90M 
120M 
120M 
160M 
eM 
“130M 
40M 


” condition. As Extruded mechanica 


Tensile (PS!) Yield (PSI) 


CSSRSESEERE 


> 
o 


65M 
74M/90M 
135/170M 
130/200M 
120/190M 
121/145M 
92/142M 
2 


eeeeceres 
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htening; therefore, annealed properties are given for these grades in 
properties approximate those of the hot-rolled condition. 
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BONDING ALUMINUM TO STEEL 


By rn. E. seat, Chief Engr., Arthur Tickle Engineering Works, Inc. 


PROBLEM: Needed, a casting with the light weight 
and heat transfer properties of aluminum, and the 
strength and wear resistance of steel. 

SOLUTION: A bimetallic casting of aluminum and 
steel, made by the Al-Fin process, which produces a 
molecular bond between the two dissimilar metals. 

In the Al-Fin process molten light metal alloy is 
cast against a specially prepared surface of a ferrous 
part. Since its introduction in 1941, when it was used 
to metallurgically bond aluminum fins to aircooled 
military aircraft engine cylinders, the process has been 
developed to the point where any castable aluminum 
or magnesium alloy (including pure aluminum and 
magnesium, and alloys such as Alcoa 43, 132, 142, 195, 
220, 356, Almag 35, and Frontier 40-E in the aluminum 
group, and AZ92A, AZ268A, and AZ9IC in the magne- 
sium group) can be bonded to gray, malleable, duc- 
tile, and austenitic cast irons; carbén, alloy and stain- 
less steels; Inconel; nickel, and titanium. 

The process works with permanent mold, dry sand 
mold, plaster mold, or die castings, and can be han- 
dled in any well-equipped light-metals foundry hold- 
ing an Al-Fin license. It follows standard foundry 
practice, except for the addition of one extra step—a 
hot dip of the ferrous part in molten aluminum before 
the casting is poured. 

Hundreds of products have been made successfully 


ALUMINUM MUFF THICKNESS VS. BOND SEPERATION TEMPERATURE 
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by the Al-Fin process. These include brake drums, 
kitchen utensiles, radar structures, turbines, hydraulic 
and electrical equipment, gears, and electron tubes. 

Usually, the cost of using the process in production 
doesn’t add more than 10 percent to the cost. The 
extra cost of the bonding operation is often offset by 
lower preparation costs. No keys, serrations or knurl- 
ing of the ferrous parts are necessary. 

In making an aluminum part with a steel insert, 
the steel is cleaned in a vapor degreaser and sand- or 
grit-blasted to remove surface oxides. The area which 
is not to be bonded is masked with a “stop-off,” usual- 
ly colloidal graphite. The part is then completely im- 
mersed in molten aluminum and agitated to insure 
complete wetting. The aluminum combines with the 
steel to form a layer of intermetallic compound, 0.001” 
to 0.0015” thick. The steel bonded part is then trans- 
ferred to the mold or die as quickly as possible, and 
the casting made in the usual way. The aluminum 
bonds to the intermetallic layer. 

The insert being hot when the metal is poured, con- 
tracts proportionately with the aluminum as the cast- 
ing cools to room temperature, this minimizes stresses. 

On some complex castings it is not feasible to place 
the insert directly from the bond bath and in these 
cases “reactivation” is used. To “reactivate” the bond 
the use of flame heat, electrical resistance heat, or 
furnace heat may be used. 

The intermetallic iron-aluminum layer has a tensile 
strength of about 15,000 psi and shear strength of 
about 7000 psi. The bond is vibration-proof. It has 
been tested for oil-tightness up to 3500 psi and pres- 
sure-tested at 1000 psi with dry nitrogen. 

The metallurgical bond prevents electrolytic corro- 
sion at the interface, which often occurs when dis- 
similar metals are joined mechanically. 

Heat transfer across the interface is 100 percent 
effective—there is no measurable drop in temperature 
across the bond. 


DESIGN DATA 


e SURFACE CONDITION 

Aside from cleaning, the surface of the ferrous 
member usually needs no other treatment. If ma- 
chined, a standard lathe machined surface of 100 to 
200 microinches is satisfactory. Normally, notches or 
projections aren't needed, except where the aluminum 
is cast to the inisde diameter of steel shells or where 
the bonded area is very rae} then they're used to 
reduce shear stress in the bo: 
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ALUMINUM BONDED to various metals. 250X 


e THERMAL PROPERTIES 

The designer should bear in mind the ultimate bond 
strength values of 15,000 psi in tension and 7000 psi 
in shear, and design the part so that at maximum 
operating temperature of the bimetallic unit the bond 
stresses do not exceed these values. Bimetallic units 
are subjected to heat stresses which are direct func- 
tions of the difference in thermal coefficients of expan- 
sion of the component members, their mass and vol- 
ume ratios, and the complexities of the designs. 

Mass ratios of the components have a direct bearing 
on the stresses produced; so a construction having 
thick walls of both metals should be avoided, and 
either the steel component or the light metal casting 
should be designed so that there is sufficient elastic 
deformation to limit the bond stresses. 

These stresses can be reduced by various methods. 
One method is to reduce the relative thickness of one 
of the members so that it acts as an elastic part of 
the assembly, as in cooking ware, in which the thin 
stainless steel vessel deflects as the relatively thick 
aluminum bottom expands at cooking temperature. 

Where considerable heat is rapidly generated in 
a ferrous liner, as in a brake drum, the surrounding 
finned aluminum alloy section dissipates the heat 
quickly, remaining cooler than the ferrous liner and 
acting as a shrink ring maintaining compressive stress 
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on the bond; in a case like this, heavier thickness 
ratios are permissible. 

You must use care in designing bonded bimetallic 
structures in which the steel ring is outside a heavy 
mass of aluminum or magnesium. Here the bond is 
subject to direct tensile stresses because of the tend- 
ency of the cast light metal alloy to separate from 
the steel ring during cooling to the solid state, as 
contrasted to the favorable compressive stresses where 
the aluminum is outside the ferrous liner. 

To prevent contraction of the aluminum from the 
surrounding steel ring, a steel or iron core may be 
used. As the core is heated by the molten cast alumi- 
num, it expands and creates an opposite restraining 
force against the aluminum, reducing the thermal 
stress in the bond. Where it’s not practical to use a 
ferrous core, the insert can be designed with locking 
holes or keying slots to reduce the thermal stresses. 

Another desirable procedure is to use high-thermal- 
expansion ferrous metals, such as Ni-Resist Type I 
cast iron or austenitic stainless steel. The coefficient 
of expansion of these metals is close to that of alumi- 
num, so bond stresses are reduced. 

e EFFECTS ON STEELS 

The usual care should be taken to stress-relieve 
steel sections which have been heavily machined or 
cold-worked, to reduce distortion to a minimum. 
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Data in the tables (right) can be used to design Al-Fin bonded 
structures. Thermal expansion is most important when the 
aluminum is inside another material. 


In many applications, it is important that the 
physical properties of the steel member remain un- 
impaired. Since the bonding and casting tempera- 
tures are high enough to partially draw low carbon 
steels, the more metallurgically stable alloys, such as 
SAE 4140 and Timken 1722A(s), are recommended 
for applications where high hardness and strength are 
required, such as in engine cylinder barrels and steel 
pivot shaft members for guided missile fins. For 
example, cylinder barrels made of SAE 4140 steel are 
heat-treated to a hardness range of Rockwell C32-36. 
After Al-Fin processing, the specified range is Rock- 
well C29-32. 

The Timken 1722A(s) steel is prehardened to Rock- 
well C46-48; after Al-Fin processing it drcps to C38- 
42. If higher hardness is desired, the ferrous member 
can be made of air-hardening tool steels, such as Al- 
legheny-Ludlum’s Super Panther or Universal Cyclops’ 
Sparta, which can be supplied with hardness in the 
range of Rockwell C40-45 after Al-Fin processing. The 
17-7PH_ heat-treatable stainless steel can be _ heat- 
treated to Rockwell C34 after Al-Fin processing. 

e SURFACE PROTECTION 

For most applications, aluminum may be used 
without finish and protective coating, due to the nat- 
ural formation of the inert aluminum oxide on its 
surface. However, supplementary protective finish 
coatings can be applied to the bimetallic part where 
there is expectation that the oxide film may be attacked 
or destroyed by corrosive environments. Also, the fer- 
rous part of the bimetallic unit, if not stainless steel, 
may require a corrosion-resistant coating. 

There are suitable finishing processes and materials 
currently available, and they are easily and economi- 
cally applied. Two proprietary processes have been 
successfully used and meet Government Service Speci- 
fication MIL-C-5541; from a salt spray performance 
requirement they are comparable to chromic acid an- 
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average coefficients of thermal 
expansion of various metals 


expansion per 
metal °*Fx10° 





Steel 6.0-7.0 
Cast Iron (gray) 6.0 


Ni-Resist, Type |, Cast lron (Austenitic) 10.7 
Stainless Steel (18-8, Type 304) 9.0 
Stainless Steel (Ferritic, Type 440) 5.6 
Nickel 7.2 
Titanium 5.0 
Aluminum 99.5%, 13.1 
Aluminum Casting Alloys 12.0-13.0 
Aluminum Piston Casting Alloys 10.0-12.0 
Aluminum Casting Alloys (Self aging) 13.1-13.7 
Magnesium Casting Alloys 15.0 





comparison of hardness values Rockwell C 


after Al-Fin 


metal unprocessed process 





SAE 4140 32-36 29-32 
SAE 4340 32-36 29-32 
Type 410 ferritic stainless 40-42 28-30 
Timken 1722A(s) 46-48 40-41 
Precipitation hardening stainless 

(17-7 PH) _ 34 
Air hardening tool steel ~ 40-45 
Cast Iron 32 32 








odizing. The processes are Alodine 610 and Iridite, 14. 

In order to more fully protect the ferrous insert and 
to prevent cross-over electrolytic attack between the 
aluminum and the insert, the bimetallic part should 
be plated, preferably with cadmium, before applying 
the oxide film. 

Electrolytic oxide anodic processes, such as acid 
anodizing, generally are not advisable, because the 
acid anodizing bath severely attacks the ferrous insert. 
e DESIGN CONSIDERATIONS 

A primary consideration is that the ferrous insert 
is hot as it is placed in the mold, and therefore, does 
not act as a chill member, but actually introduces heat 
into the casting and retards cooling. Accordingly, risers 
large enough to feed the hot critical areas should be 
used. 

It's important to avoid pattern intricacies, where 
air might be trapped and oxidize the part or prevent 
the molten aluminum from fully flushing the surface. 

Consideration must be given to the difference in ex- 
pansion coefficients between the light metal and the 
ferrous metal used. Attention must be paid to foundry 
techniques and mold design so that the hot ferrous 
member can be located and the mold closed with a 
minimum of delay. 

Since it will not be possible to subject the bimetallic 
unit to a solution-type (T6) heat treatment, because 
of the resulting thermal shock to the bond during the 
quenching, designers should specify alloys that can be 
used in the as-cast condition or that will show increase 
in hardness and other physical properties after artificial 
aging (T5) treatment. 

e NOTCH EFFECTS 

The usual caution against notch effects applies to 
bimetallic castings. They should be avoided by using 
generous fillets, rounding sharp corners, and carefully 
blending sections that carry the main stresses. 

Part II of this report will appear in the July, 1960 issue. 
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THE GROWTH & FUTURE OF 
POWDER METALLURGY 


By KEMPTON H. ROLL, Executive Secretary The Metal Powder Industries Federation 


THE GROWTH OF AN IN- 
DUSTRY can be measured by its 
consumption of raw materials. 
When any industry eats up its basic 
material at a rate faster than gen- 
eral industrial growth—that indus- 
try is growing. 

For the powder metallurgy in- 
dustry, then, we turn naturally to 
the consumption of metal powders 
as a measure of growth. 

Statistics are available for iron 
powder since 1948 and for copper 
powder since 1952. These are 
shown in figures 2 and 3. But these 
figures tell only a part of the story. 
Total metal powder consumption 
by industry is not a measure of 
powder metallurgy since other uses 
such as welding electrodes and 
flame cutting 0 & a big part of 
the iron powder produced. Let's 
see how end uses were distributed 
in 1959; Figure 1 shows this di- 
vision. Slightly over half of the 


iron powder produced went into 
the powder metallurgy industry 
for the manufacture of parts of one 
sort or another. This does not in- 
clude electronic and magnetic ap- 
plications. When these two are 
lumped together the industry used 
up almost 60% of the total iron 
powder production. 

Now how about copper powder. 
This material is basic for the pro- 
duction of self-lubricating bush- 
ings. The statistics are, unfor- 
tunately, confusing since the latest 
ones lump grain and flake together. 

In addition to copper and iron 
powder, there is marked activity 
in stainless steel, brass, and nickel 
silver powders. These fields will, 
unquestionably, grow rapidly. 

This brief statistical picture 
shows how far, and how rapidly 
powder metallurgy has grown. Its 
future is unpredictable, except that 
it will be up. New applications, 





Thowsands 
of Tons 


e Imported 
Domestically Produced 








TOTAL U.S. SHIPMENTS OF IRON POWDER 
Sausies Metal Powder Producers Association 
Metal Powder Industries Federation 


1943 1944 1945 1946 1947 1948 1949 1950 195! 1952 1953 1954 1955 1956 1957 1958 1959 


new techniques, new metal pow- 
ders all help to maintain or increase 


the growth of the industry. 





IRON POWDER CONSUMPTION 
1959 


SOURCE : METAL POWDER INDUSTRIES FEDERATION 


APPLICATIONS 44% 











FIGURE 1 
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The specialized 

finishing metals, 

equipment and materials 

used to machine, 

assemble, surface condition 

canainen or surface coat 
precision metal molded parts 


are presented here. 


AUTOMATIC PAINTING 


HINISHING SECTION 


MACHINING OUTBOARD 


CASHNGS Pace 57 * ak 5 Pe | — This includes 


all secondary 

operations 
which convert 
a raw casting 


SPRAY PAINTING eee . to a 


finished casting. 


PLATING 


MACHINING 
HAND BUFFING 











ENTH-ACID 82 


A free-flowing powdered blend of acid salts, 
activators and surfactants. Water soluble. 
Packed in non-returnable containers. Less ex- 
pensive than 50% muriatic acid, superior ac- 
tivating and wetting ability. No special equip- 
ment needed. No special handling or safety 
problems. Non-fuming at room temperatures. 
Produces cleaner activated surfaces that allow 
shorter plating times. 


. Strips chromium rapidly without current 
. Prevents cloudy, stained nickel plate 
. Provides good adhesion on zinc die castings, 


copper and brass 


. Descales heat-treated, welded, or brazed 


steel without attack 


. Allows re-nickel plating on top of old passive 


nickel plate 


. Dissolves red rust 

. Activates steel prior to plating or phosphating 
. Prepares cast iron for plating 

. Removes soldering flux 


Write today for complete technical data. Enthone, Inc., 442 Elm Street, New Haven, Conn. 


ANOTHER PRODUCT OF C “Monit RESEARCH 


ENTHONE 


4 Subsidiary of American Smelting and Refining Company 
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MACHINING OUTBOARD CASTINGS 


By H. K. BARTON, Roughfield Etchingham Sussex, England 


Fiberglass eee 


Front shroud 
17"x13"* 5" 


THE OLIVER OUTBOARD motor used to be pro- 
duced in Chicago. Now it’s made by F. Perkins, Ltd. 
in England. 

When Perkins purchased the Oliver outboard they 
got everything, including the machine tools required 
to machine the parts. All of these tools had to be 
shipped to England and set up in a new plant. But 

> while this went on, manufacture and distribution of 
—_ Ltn Oliver outboard motors had to continue smoothly. 

. The Oliver line was three sizes of outboard motors, 
as , six, sixteen, and thirty-five HP. To make the shift from 
’ \ AM Chicago to Peterborough, England required first of 


all a stock of components for all three models, com- 


Power housing pletely machined and finished in the U.S. plant and 


b 


20"x 7 5" : 2 ready for assembly. Second, a parallel stock of un- 


machined components, including the many die cast 

aluminum parts, was produced in the U.S. and shipped 

to Britain. Finally, while assembly continued in Eng- 

land, the special-purpose machine-tools from the pro- 

duction lines were taken over and installed at the 

British plant. Some additional machines were added 
Swivel bracket from the Perkins Eastfield Diesel plant and a few 
iO"x6"x tt" specially purchased items. 

Before the stock of premachined and finished parts 
was exhausted, machining of the rough parts started 
so that there was no interruption of parts flow to the 
assembly line. 

Almost all of the structural parts of the largest mod- 
el (35 HP) in the Perkins range, and a preponderance 
of those in the other two sizes, are die cast in alu- 
minum. Many of these are both large and complex; it 
is probable that the outboard motor industry is well 
ahead of the automobile builders in taking the fullest 
advantage of the scope offered by die casting. 

The dies used to produce the main castings are mas- 
sive, and elaborately cored even by U.S. standards, 
For the 35HP cylinder block, for example, production 
in the U.S. was on an 800 ton Cast-Master machine. 

The choice of a contract die caster to produce the 
FIGURE 1 DIE CASTINGS from top to bottom, this Perkins components from American dies was, therefore, lim- 
(Oliver) outboard engine is precision machined at high pro- ited. Only a relatively small number of British shops 
duction rates, but high quality is maintained at all times. operate machines in this size range. The production of 

the largest components finally went to a Birmingham 
company with experience in the operation of very 
large dies. Members of their engineering staff went to 
the United States to study the production of castings 
from the dies under American conditions. In the Bir- 


Drive shaft housing 


Gear case housing 
14"x8"x6' 
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The power 
housing base 


The 35 HP 
cylinder block 


TABLE I 
DIE CAST COMPONENTS OF 35 HP. 


Part 


Intake manifold 

Gear case housing 

Swivel bracket 10x6x1l 
Exhaust jacket cover 8x6xl 
Pivot tube ; 
Water pump body 3x3x2 
Cold water pu 3x3xl 
Handle brac et (top) 4x4x2 
Throttle control lever 8x2x2 
Tip up handle 6x 2kx2 
Drive shaft housing exteuson 8x4x5 
Cylinder head 10x8x3 
Bearing carrier 

Crankcase 10x7x4 
Cylinder block 10x 10x8 
Intake port cover 8x6xl 
Drive shaft housing 19x8x6 
Carrying handle 14x13x4 
Side bracket 2x3x2 
Fuel pump body 3x2x1k 
Starter bracket standard 5x4x2 
Front shroud 13 x17x5 
Latch Sxizsi 
Pinion carrier 5x3xlk 
Power housing base 20x17x5 
Gear shift handle 3x2kx6 
Cover 2x1lxl 





mingham shop, the large dies are now run on a ma- 
chine rated at 1000 tons locking pressure. The 25% 
increase in locking pressure gives some additional in- 
surance against dimensional variation across the part- 
ing line of the castings.. 

The 35 HP outboard motor (figure 1) is a two cycle 
type. It is a watercooled, twin cylinder unit which 
develops maximum horsepower at 4,500 rpm. It, and 
the two other models in the line, has a forward, re- 
verse, and neutral gear shift. 

The shrouds are molded in fiberglass reinforced 
plastic for lightness and sound insulation. The name 
and motif are chromium plated zinc die castings. 

The power housing, which contains the engine, is 
in two parts. The base and forward end, both are die 
cast in aluminum. Below these are the drive shaft 
housing and the propellor drive housing. These two 
parts are intricately cored on the inside with hydro- 
dynamically correct external contours. In addition to 
these main structural elements, the elaborate and 
rugged pivoting, tilting and clamping gear are all 
produced as aluminum die castings. Some of the more 
outstanding castings are illustrated in figure 2. The 
complete list of die castings with approximate dimen- 
sions (based on projected area) are given in Table I. 

Since one of the outstanding advantages of die cast- 
ing is that it can reduce or even eliminate many ma- 
chining operations, some of the components require 
only drilling or tapping to prepare them for the as- 
sembly line. However, the level of precision with 
which these operations are carried out is critical to the 
correct assembly and efficient operation of the engine. 


FIGURE 2 SOME OF THE DIE CASTINGS which go into 
the engine. The complex design is required for proper func- 
tioning and low cost production. Only die casting could pro- 
duce them economically. 
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FIGURE 3 


MACHINING STARTS at a drilling and tapping 
machine on which the handle for the 35 HP motor is 
machined. This set-up has eleven air-operated drill 
units set at compound angles to the tilted base-plates. 
Each station is provided with pneumatic clamping and 
the operator has only to move each component one 
place to the right at each cycle. This machine is typi- 
cal of the special purpose units which can be built up 
from standard components. As the design changes, 
the air operated drill units can be relocated, where 
necessary. Drilling, tapping, reaming, and end milling 
can all be done on this general type of machine. The 
individual units may operate simultaneously or in pre- 
determined sequence (fig. 3). 


FIGURE 5 


FIGURE 6 


JUNE, 1960 


FIGURE 4 


THE MOST CRITICAL machining is on the cyl- 
inder block and crankcase. These are shown assem- 
bled in figure 4. In figure 5 the assembly line on which 
the block and crankcase machining is done is shown. 
The two die castings have a combined weight of 23 Ib., 
the cylinder block alone, with its cast-in liners, weighs 
19 Ib. The rough castings are inspected before ma- 
chining and are pressure tested at 20 psi. Then they 
are washed in a Dawson washer and dip Bonderized. 
After drying, they pass to a Cincinnati 3/24 duplex 
miller. Machining is done with two 10 in. diameter 
Galtona face mills. This machine finish-mills the crank- 
case and cylinder-head faces of the block in a single 
pass. 

The next operation is to ream two dowel holes to 
0.3750/0.3745 in. with an end-cutting reamer on a 
Herbert “C” type drilling machine. This operation is 
very critical since these holes are used to locate the 
block at other operations. 

The castings then pass toa three-station set-up on a 
Wadkin Vertical mill. Here the assembly faces on 
three of the remaining four sides of the block are ma- 
chined. Next the blocks go to a Pollard single-spindle 
drill for spotfacing of a lug before the cylinder liners 
are bored. 


BORING THE CYLINDERS is a more complex se- 
quence of operations. The blocks are loaded on a two- 
station Heald fine borer, see figure 6. The cylinders 
are rough bored to 3.036/3.038 in. on the first station. 

Now instead of going to the finish boring station 
the blocks are transferred to a special Excello machine. 
Here sixteen port-holes are drilled through the wall 
of the die casting and the underlying cast iron cylin- 
der liner. To avoid run-out, the die cast wall is locally 
increased to form a pad. As shown in figure 7, the 
face of the pad is normal to the drill axis at each port 
location. 

After the ports are drilled, the block is returned to 
the Heald machine. The cylinders are finish-bored to 
3.0610/3.0600 in. 

Next, the front end of each cylinder is undercut 
and chamfered with a Scully Jones recess tool. After 
two minor drilling operations the blocks go to a Her- 
bert four-spindle drilling machine. On this machine, 
sixteen tapping, two drilling and three reaming op- 
erations are done. There is a second four-spindle se- 
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Drilling pads 


FIGURE 7 


quence, then a single % in. dia. hole is drilled and 
finally an oil slot is milled across the crankcase face of 
the block on the Wadkin router shown in figure 8. 
After this final machining operation the blocks are 
given a second water pressure test to make sure that 
the machining operations did not open any leaks. 


THE CRANKCASE CASTING, after inspection, 
pressure tests, and preliminary drilling operations on 
an Archdale radial, is washed and Bonderized. After 
drying it is ready for the main machining sequences. 

First the top and bottom faces are milled on a Wad- 
kin vertical mill as shown in figure 5. The casting 
then goes to another special purpose Excello machine, 
figure 9, where it is drilled, reamed, and spot-faced. 


FIGURE 10. 
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FIGURE 8 


A two station fixture is used. On the fixture, an air 
operated clamp of the cross-head type, holds two 
castings in position and automatically rotates through 
90° to allow free removal of the parts as soon as pres- 
sure is released. This machine, like all others in the 
production line, is push-button controlled. 

Now the crankcase goes to an Archdale four-spindle 
machine where two holes are reamed at each station. 

The last operations on the individual crankcase cast- 
ing is to ream three holes and drill one hole. These 
operations are done on a two-spindle Pollard. 

The crankcase and cylinder block are now assem- 
bled. If necessary the joint faces are lapped. The 
crankcase is held to the block with four % in. studs 
and the nuts tightened uniformly to 260 in. lb. with 
a torque wrench. This assembly then goes to an Arch- 
dale milling machine where the lower face is surface 
milled. Three holes are drilled, using a template and 
a hand operated pneumatic drill. 

The next operation is one of the most critical in the 
entire engine machining operation; bore and face the 
crankshaft bearings. This job is done on a Precimax 
fine borer. The first rough bore is to 1.730/1.720 in. 
for the near bearing and 1.605/1.595 in. for the far 
bearing. The bearing faces are now finish machined. 
Finally the two bearings are finish bored to 1.7490/ 
1.7480 and 1.6852/1.6847 in. The face is machined 
to 3.819/3.814 in. diameter. The assembly then goes to 
a B & T fine borer for rough and finish facing of the 
other end. 

The block and crankcase assembly now go to a 
special Heald Boromatic, figure 10, where 54 holes 
are drilled simultaneously by six heads. An almost 
identical machine is then used to tap 63 holes. The 
machining speed possible on these castings with 
specially designed machines is well illustrated by 
the time for these last two operations. Floor-to-floor 
time for both drilling and tapping is one minute, 
sixteen seconds. 

The remaining operations are simple. The guide 
holes and recesses for the valve seats are bored. 
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FOR TH 
DIAMONDS 
OF FINISH! 


QUALITY 





Only 


é 
Gini 


Process Engineered 


Chromate Conversion Coatings 


Give you 5 additional benefits for Corrosion Protection—Paint Base—Decorative Finishing 


areas enable us to provide you with fast, 
economical delivery on any Iridite. 


<@> ECONOMY 


<4 . A COMPLETE PROCESS 
MS ENGINEERED LINE 
Developed for specific applications, there is an 


Iridite to provide the finish you desire, fit the 
equipment you have available and give the 


performance you require. Most Iridite coatings 
meet rigid military and civilian specifications. 


. EXPERIENCED TECHNICAL 
SERVICE 


Our large field engineering staff is thoroughly 
familiar with chromate conversion coatings 
and related finishing operations. They’ll help 
you check every step in your finishing oper- 
ation to make sure you’re getting the best 
possible finish on your products. 


<3 PRODUCT AVAILABILITY 


Warehouses located in strategie industrial 


The superior performance of Iridite provides 
low final cost by extending operating life and 
lowering maintenance costs. In addition, 
Iridite gives you a finish that adds considerably 
to the value of your product. There’s an 
Iridite to meet every cost and performance 
requirement. 


Q RESEARCH AND DEVELOPMENT 
- FACILITIES 

If you have an unusual application, we will 

gladly work with you. Our entire staff of 

experienced engineers and chemists, and our 

completely equipped facilities are at your 


iRIDITE—a specialized line of chromate conversion coatings for non-ferrous 
metals. Apply by dip, brush or spray methods — at room temperature — 
manually or with automatic equipment. Forms a thin film which becomes 
an integral part of the metal. Cannot chip, flake or peel. No special equip- 
ment, exhaust systems or specially trained personnel required. 


if you are using chromate conversion coatings to finish zinc, cadmium, aluminum, mag- 





jum, silver, copp 


, brass or bronze — consider the above benefits of Iridite. For 


complete information, contact your Allied Field Engineer. He's listed under “Plating 
Supplies” in the yellow pages. Or, write for FREE TECHNICAL DATA FILE, 


Allied Research Pr oducts, INC. 4004-06 east MONUMENT STREET # BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: L. H. Butcher Co. 


ISOBRITE J PF arp J) 


Cleor Plating Chemicois & 
Coatings Brighteners Supplies 
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Chemicol and Electro - 
chemical Processes, Anodes, 
Rectifiers Equipment, ond Supplies for Metal Finishing 
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Chromate 


qi" 
Line of 
Equipment 








DESIGN FOR 


JOIN CASTINGS WITH ADHESIVES 


WITH GOOD DESIGN, joints 
made with synthetic adhesives can 
replace welding and brazing or 
single, highly complex castings. 
Part design is simplified, tooling 
costs reduced, the cost of forming 
components drastically cut, and re- 
jects due to faulty castings elimi- 
- nated. 

Complicated, difficult to make 
castings can often be redesigned as 
a group of simply shaped parts. 
These can be joined with the prop- 
er adhesive to give a functionally 
correct, lower cost finished part. 

An example of the saving possi- 
ble through the use of adhesive 
bending of die castings is a cast 
pump part. This part was designed 
as a green sand casting. Because of 
the complex interior design, blow 
holes were common and _ reject 
rates ran up to 25%. On a run of 
1000 castings a 25% reject rate cost 
over $750.00. 

The part was redesigned to use 
three simple die castings. They 
were assembled with an epoxy 
resin base adhesive (Minnesota 
Mining & Mfg. Co.’s EC-1386 
adhesive). The result, no rejects, 
machining costs greatly reduced, 
and separate sealing and gasketing 
eliminated. 

Other advantages of adhesive 
bonding were the use of unskilled 
labor instead of high-priced ma- 
chinists, high temperature welding 
and brazing eliminated, corrosive 
fluxes eliminated, and in many 
cases Jower cost materials could be 
used. 

How about adhesive costs—on 
the pump part shown the cost was 
3.2 cents per part. Without any 
other saving, that means spending 
$32.00 for adhesive to save $750.00 


in rejects. 


56 


»e 


FIG. 1 THREE DIE CAST components assembled by adhesive bonding to replace a 


single sand casting. 


FIG. 2 HOW THE JOINTS are made. Adhesive is applied to a shoulder joint on the 
casting. The “X” shaped part put in place, more resin applied to the edge of the “X” 


and the square wear plate assembled. 
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COMPARE Grav-i-Flo’s 
Finishing Prior To 
Decorative Plating! 


Grav-i-Flo Has Exclusive Materials To 


Produce Finishes Heretofore Impossible In 
The Tumbling Field—And On Nearly Every 
Shape And Size Part By These Two Processes: 


TUMBLING 


Grav-i-Flo exclusive barrel finishing materials make it possible 
to obtain finishes in a tumbling barrel that no other process can 
produce. Grav-i-Flo chips are the most outstanding of all barrel 
finishing medias on the market for decorative finishing. Many 
customers ultilize Grav-i-Flo’s plant facilities for job tumbling 
of parts on which they have been unable to obtain satisfactory 
finishes —and then later install their own facilities. 


SPIN-FINISH 


Large parts, intricate shape parts not suited to tumbling and 
previously finished only by buffing, are now finished in produc- 
tion quantities to high lustre surfaces with Grav-i-Flo’s Spin- 
Finish machines. This short, automatically timed operation 
offers tremendous savings in schedules, labor and floor space. 
No set-up time required for changing jobs. This is a completely 
dry process, dust and fume free, eliminating ventilating systems. 


Check with Grav-i-Flo Engineering 


for better finishes prior to decorative plating. Grav-i-Flo personnel were 
the pioneers—and are still the leaders in tumble finishing. 


TUMBLE 


FINISH 


GRAV-!I-FLO CORPORATION 


Dept. PM 6 - Sturgis, Michigan 


Circle No. 52 on Reader Service Card 





The Abbot 
asks you: 

What’s right for 

your product... 


FINISH 
+0 CUT? 


WHEN METAL PRODUCTS or parts 
need a polished, mirror-like, glass- 
hard finish, steel burnishing should 
be used...not synthetic abra- 
sives, which have comparative 
application superiority only when 
cutting is what’s wanted. 

The high-quality steel shapes 
shown above on the top are prod- 
ucts of the Abbott Ball Company, 
since 1909 the world’s leading pro- 
ducer of steel finishing materials. 
Each different shape is designed 
for a special job. 


SEND A SAMPLE of your product or 
part to us. Without charge, we'll 
conduct a thorough test and analysis 
on it, and return useful recom- 
mendations to you promptly. 


Examining some samples after their 
test-run in the Abbott lab. 


Write for copy of Bulletin AP-1 


THE ABBOTT 
BALL COMPANY 


7 RAILROAD AVE. @ HARTFORD 10, CONN 
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NEW PRODUCTS 


continued from page 20 


COMPACTING PRESS 

F. J. STOKES ConP.—The model F- 
4 single punch compacting press 
is designed for the production of 
small parts of high density. Pro- 
duction rates are as high as 50 units 
per minute. 
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ALUMINUM PLATING 
PROCESS 

ALLIS-CHALMERS MFG. CO.—A sim- 
plified three-step process has been 
developed for the silver coating of 
aluminum bus bars. In addition to 
cutting plating time, the new proc- 
ess permits reduced silver require- 
ments and operation by less skilled 
personnel. 
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SOAK CLEANER 

MITCHELL-BRADFORD CHEMICAL 
co.—Cleaner $14 is designed for 
heavy duty soak cleaning prior to 
applying decorative finishes and 
for the removal of quenching oils 
and greases during heat treating 
operations. 
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PLUNGER TIPS 


MARTIN GRINDING & MACHINE 
works Inc.—Cold chamber plunger 
tips of beryllium copper alloy pro- 
vide uniform lubrication, smoother 
operation, reduced chamber wear 
and closer fit. Available in all stand- 
ard and special diameters, the tips 
are self-peening and easily ma- 
chined. 
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HIGH TEMPERATURE 
THERMOCOUPLES 
MINNEAPOLIS-HONEYWELL CO.— 
Two thermocouples show outstand- 
ing stability in high temperature 
measurements. A rhodium-iridium/ 
iridium model was designed for 
vacuum, inert and oxidizing atmos- 
pheres, while a tungsten/rhenium 
thermocouple is used for non-oxi- 
dizing atmospheres around 4000°F 
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SHORTCUTS 
to MARKING 


ACROMARKER 
NAME - PLATE 
STAMPING MACHINES 

40 Characters all | he 
able. Standard sizes range 


from 1/16” to 3/8”. Write for 
Color Folder. 





Model 9 
PNEUMATIC MARKING MACHINE 


A low cost marking machine 
powered by your regular air line 75 — 
psi. and over. It marks parts, tools, 
sleeves, ete. of steel and also marks 
plastic with slight additional assembly. 
Write for Catalog Ne. 9. 


NAME 
PLATE 


Performs all 
STAMPING eention te 
MACHINE j cluding serial 
e ~ numbering. 
Slide feed pro- 
Automatic vides absolute 
bd safety. Write 
for Catalog 
Wo. 1 & 2A. 


PERIPHERAL MARKING MACHINE 
Model SAH 


Marks precision 
calibrations 

and gradua- 
tions around 
dials. Uses flat 
dies to mark 
round and roll 
dies to mark flats. 
A high production 
machine that will 
not break even 
brittle plastic 
parts. Write 

for Catalog. 

Wo. SAH. 


Write for New 


Pocket Cue and 
Price List—NOW! 


Ompany 
426 Morrell St., Elizabeth 4, N. J. 
"The original Marking Specialists"’ 








Circle No. 2 on Reader Service Card 
PRECISION METAL MOLDING 





NG KO O-FINISH aa FuMishing Kewults 
RANSOHOFF 


Ling THIS «=. . 





COMPLEX ALUMINUM CASTINGS 
DEBURRED 2 at a time...in 15 minutes... 


.....the VIBRATRON way! 


Woodward Governor Co., Rockford, Ill., long a leading manu- 





NST T A 1 —Th ° 
Saeniaekaeaeiaeins deaiomies facturer of all types of governors for prime movers, manufacture 


a such highly precise equipment as jet engine fuel control systems. 
Precise finish and dimensional tolerances are a must! The fuel 
control shown above was previously hand deburred and then 
tumbled in a multiple compartment machine for 1 hour. Now... 
these cases are processed 2 at a time in 15 minutes in the Vibratron. 
Hand operation is cut by a third, and the finish is more uniform. 


IF YOU NEED HELP ON A FINISHING PROBLEM, a 1 
Write on Phone LOAAY FOR FULL PARTICULARS. IT aaaneT 


; ee a enw 


WILL PAY YOU TO GET THE FACTS ON VIBRATRON PROCESSING. ; 
NO MORE MANUAL HANDLING of parts ond media. / 
A built-in removable separator does the job. There's 
no need for an extra seporotor. 


(EMR ROTO-FINISHPRANSOHOFF 


3716 Milham Road, Kalamazoo, Michigan — Phone: Fireside 3-5578 
FOREIGN REPRESENTATIVES: papel tabitems Aires @ AUSTRALIA—A. Flavell Ltd. —Cheltenham @ BRAZIL 


—Commercial E. industrial de Fornos Werco, Ltd.—Ric de Janeiro @ CANADA—Canadian Hanson & Van Winkie Co., Ltd.— 
Toromo @ ENGLAND—Roto-Finish Lid. — Hemel Hempstead @ FRANCE— Societe Roto-Finish—Paris @ GERMANY, AUS- 
TRIA, NORWAY, SWEDEN, SWITZERLAND— Metaligeselischaft A. G.—Frankfurt, a. M.—Germany @ HOLLAND, BELGIUM, LUX- 
EMBURG—N. V. Roto Finish Maatschappij—Delft, Holland @ ITALY—Societa Roto-Finish aR. ..—Milan @ MEXICO—Enthone de 
Mexico, S.A. Prol Pina 669, Mexico 15, D. F. @ SPAIN—iInstituto Electroquimico, S$. A.— Barceiona 
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NEW TIP & RING 
PLUNGER 
COMBINATION 


MONEY 
SAV/NG 
ADVANTAGES 


1. Longer wear 

2. Denser castings 

3. Eliminates aluminum 
pick-up on sleeves 

4. Reduces tip changing 
down-time 

5. Eliminates buying or 
making new tips 

6. You can salvage and 
use your old tips 


Grecter Efficiency 


Solves problem of scored or worn tips— 
saving thousands of dollars per year 
for the die casting industry. 


Beryllium copper and steel plunger 
rings on piston tips result in maximum 
service life. 


Catalog on Request 


Plus—Auto-Diesel now offers stainless steel liners for 
goosenecks—increasing present life 4 to 1—literature 
on request. 


77 THE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avenue * Cleveland 14, Ohio 


THERMOCOUPLE DATA 

WEST INSTRUMENT CoRP.—A ther- 
mocouple data indicator for $2.00 
gives millivolt values for five com- 
mon thermocouple compositions for 
all temperatures within their range. 
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SHELL MOLDING RESIN 

UNION CARBIDE PLASTICS CO.— 
Bakelite phenolic resin BRR-7151 
is a stable novolac resin developed 
for hot processed sand coatings. 
Its superior hot strength allows 
faster cures and freedom from 
shell warping or cracking. 
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MACHINE TESTS FINISHING 
PROCESSES 

ACME MFG. CO.—A testing ma- 
chine has been designed for the 
study of finishing processes, buffs, 
compounds and base metals. The 
unit allows all variables involved 
to be controlled, permitting accu- 
rate evaluations. 
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For 2E77ER POWDERED METAL PARTS 
Specify MERRIMAN 


QUALITY ° PERFECTION 
UNFAILING PERFORMANCE 


Originators of sintered helical gears. Master 
craftsmen in producing highest quality, dimensionally 6 
perfect parts from powdered metal in Brass, Bronze, 


Copper, Nickle Silver, Steel, Iron, Iron Alloys 
— Copper Infiltration. 


WRITE FOR CATALOG AND TECHNICAL BULLETIN. 


POWDERED METAL DIVISION 


MERRIMAN BROS., INC. 


ORIGINATORS OF SINTERED HELICAL GEARS 
185 Amory Street Boston 30, Mass. 
REPRESENTATIVES IN PRINCIPAL CITIES 


183 So. Chatsworth — 30! 793 Laurelton Rd. 26018 West Seven Mile Rd. 
St. Paul, Minn. Rochester 9, N.Y. Detroit 19, Mich. 
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CARBIDE TOOL & DIE 
COSTS CUT 


the GENTRY 
Elektrojet Way 


With wew equipment such as Cincinnati Elektrojet. 
GENTRY has modernized manufacture of high-quality car- 
bide tools and dies for powdered metal parts. Costs are 
cut three ways: 

@ More power with yg new 60-amp anits. 

@ Grinding op 
@ Make shelf dies that o impossible by other methods. 
Quality work is guaranteed. 





Our free brochure tells what 
our engineering services can 
do for you on carbide tools, 
dies, jigs and fixtures. 


CENTRY 


\ STREET BEECH GROVE, INDIAN 
PHONE: ST. 7-2228 
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NE 


from Republic Steel 


MEDIUM HIGH STRENGTH 
ALLOY POWDER 


Type MHS 6490 


The big news in powder metallurgy continues 
to come from Republic Steel. 


To meet industry requirements and fabri- 
cators’ requests, Republic has developed, 
tested, and is producing an intermediate grade 
of high strength alloy powder. 

This new powder, designated as Type 
MHS6450, was designed specifically for iron- 
carbon, iron-copper-carbon, and iron-copper 
sinterings in particular end use applications. 


Like Republic’s HS6460 High Strength 
Powder, this new Medium High Strength 
grade offers excellent carbon compatibility. 
When blended with carbon, it is capable of a 
minimum tensile strength of 50,000 psi at 
6.4 density as sintered. 


FREE BooKLET on MHS6450 contains tech- 
nical data on chemical composition, physical 
properties, and test evaluations. Write 
Republic Steel, Department PM-9673, 1441 
Republic Building, Cleveland 1, Ohio. 


REPUBLIC STEEL pe 


Werleli Wher Rouge of Studdard, Stale and. Stal Proolieta 
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© USEFUL LITERATURE, CATALOGS, MANUALS 


Qualified readers may obtain any of these technical publications free by 
circling the numbers on the Reader Service Cards facing Page 90 


PROCESSES 


145 Investment Casting — WESTINGHOUSE ELECTRICAL 
corp. — 12-page booklet explains the investment 
casting process, shows suitable shapes, alloys and 
applications. 

146 Investment Casting — MISCO PRECISION CASTING 
co. — 6-page external house organ, “Casting About 
with Misco,” tells how they solve production prob- 
lems with their Mono-Shell process. 

147 Permanent Mold & Die Casting — MonaRCH ALU- 
MINUM CoO, — offers the first issue of their external 
house organ, Monarcasting. 

148 Extrusions — H. M. HARPER CO. — 15-page design 

manual for extruded stainless steels shows the 
various shapes possible, standard tolerances and 
specifications. 
Investment & Shell Mold Casting — westinc- 
HOUSE ELECTRIC CoRP. — Technical bulletin tells 
how to use Hipernik alloy to produce magnetic 
investment and shell mold castings. 


MATERIALS & EQUIPMENT 


Wax Injection Press — ALEXANDER SAUNDERS & CO. 
— Engineering data, specifications and prices on 
the Sherwood Model WP-60 wax injection press. 
Temperature Conversion — FANSTEEL METALLUR- 
GICAL corP.— Chart converts between Centri- 
grade and Fahrenheit temperatures, lists engi- 
neering properties of tungsten, tantalum, molyb- 
denum and columbium. 

Exalene Gas Producers — GENERAL ELECTRIC CO. 
— 4-page bulletin describes exalene gas producers 
for bright annealing, normalizing, brazing and 
sintering of copper, brass and low-carbon steels. 
Cooling Unit — BiyuR LUBRICATING corP. — Data 
on the Spraymist self-contained mist coolant unit. 
Material Testing — w. C. DILLION & Co. — Engi- 
neering data and prices on an expandable work 
platform for testing materials in tension, compres- 
sion and shear. 

156 Carbide Tools — precision CARBIDE Co. — 14-page 
catalog and price list on Pre-Carb solid carbide 
tools, includes technical data. 

157 Generator Brush — HANSON-VAN WINKLE-MUNNING 

co. — Bulletin describes the Equaload coated gen- 
erator brush which reduces commutator wear 
and threading, includes technical data. 
Diamond Grinding — ENGELHARD HANOVIA, INC. — 
Monthly technical publication discusses the ap- 
plication and cost of diamond grinding. 
Electric Furnace Control — MINNEAPOLIS-HONEY- 
WELL REGULATOR Co. — Technical data on the Elec- 
tro-O-Volt unit for current-proportioning control 
of electric furnaces. 


160 Heating Element Alloy — Hoskins mre. co. — 8- 
page technical report describes how Chromel-AA 
nickel-chromium alloy was developed for use in 
controlled atmosphere furnaces. 


Permanent Magnets — WESTINGHOUSE ELECTRIC 
corp. — 8-page technical bulletin describes a line 
of permanent magnets, their fabrication and appli- 
cation. 

Wire Cloth — CAMBRIDGE WIRE CLOTH co. — 102- 
page catalog on wire cloth, includes information 
on its fabrication and application. 

Carbides — cHRomALLOY corP. — Technical bul- 
letin tabulates the properties of two new stain- 
less steel-bonded carbides. 

Flaw Detector — UNITED STATES CASTING REPAIR 
corp. — Data on a unit for detecting surface and 
sub-surface cracks and defects in any ferro-mag- 
netic metal. 


Nickel-Chromium Alloy — Hoskins Mrc. co. — In- 
formation on a modified 80-20 type nickel-chrom- 
ium alloy having optimum uniformity of all elec- 
trical, physical and mechanical properties. 


183 Air Cylinders — srmBa rc. co. — Data on stain- 
less steel air cylinders that are compact, low 
priced and available from stock. 


184 Testing Cabinet — w. c. DILLION & co. — Engineer- 
ing data on a controlled temperature cabinet for 
testing specimens in compression, tension or 
shear. 

195 Diamond Pins — TITAN TOOL suUPPLY Co. — Data 
on diamond pins for the precision grinding or 
hardened steel, ceramics and carbides. 

211 Thermometer—w. Cc. DILLON & co.—Engineering 
data on a 6 ft. stem, stainless steel thermometer 
for measuring temperatures in deep recesses. 


Graphite Tube Furnaces—HARPER ELECTRIC FUR- 
NACE corP.—Bulletin describes research and pro- 
duction graphite tube furnaces for temperatures 
to 5000°F. 

213 Vacuum Gauge Calibration—Nrc EQUIPMENT 
corp.—Information on a universal test bench for 
calibrating vacuum gauges. 

214 Pyrometer Calibration—pyROMETER INSTRUMENT 
co.—Catalog describes a test set for calibrating 
optical pyrometers in the field. 

215 Dynamometer—w. c. DILLON & Co.—Information 
on a 100 ton, traction-type dynamometer includes 
a design manual of dynamometer applications. 


216 Heating Elements—MorGANITE inc.—Technical 
data on a new type silicon carbide electric furnace 
heating elements, includes performance charac- 
teristics. 


continued on page 64 
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For the AIRCRAFT and Total INDUSTRIAL markets 


whatever the shape 


Look to MISCO for INVESTMENT CASTINGS! 


Your plant's Technical Library will be made more com- and purchasing departments, and all technical per- 
plete with any one or all of these bulletins, reports sonnel in the procurement of investment castings. Your 
and reference materials listed below. They have been request on your company stationery will bring our 
prepared to help management, engineers, production quick response. 


“CASTING ABOUT WITH MISCO”. 

Published six times each year. Contains news 
of latest processes, case histories of special 
investment casting uses, news of Misco 
personnel, and other carefully prepared in- 
formation. 


Circle No. 96 on Reader Service Card 


1. C. 1. HANDBOOK, “HOW TO DESIGN AND 
BUY INVESTMENT CASTINGS”. 


Misco is a founding member of the Invest- 
ment Casting Institute. Misco management 
and production personnel give special service 
to studies of the |. C. I. 


Cirele No. 97 on Reader Service Card 


16MM, color-sound, 20-minute MOVIE, 
“POINTING THE WAY”. 


Specifically produced for showings before 
technical groups. Presents investment casting 
methods, tooling, gaging, engineering prob- RESEARCH 
lems, and representative castings as they 
apply to aircraft and industrial applications. 


Cirele No. 98 on Reader Service Card DEVELOPMENT 


“FOR THE TOTAL INDUSTRIAL MARKET” 
BROCHURE. 


Presents Misco’s background of Research, PERFORMANCE 
Development and Performance. Presents 

equipment and facilities which make Misco 

unique. Gives tables of Typical Properties of 

Investment Cast Alloys by Chemical Composi- 

tion and Physical Properties, for quick 

reference. 

Cirele No. 99 on Reader Service Card 


“QUALITY CONTROL OF INVESTMENT 
CASTINGS” BULLETIN. 


Details eight control requirements for quality 
investment castings, major phases for produc- 
tion to meet quality control, process variables 
and their effect on quality. 

Cirele No. 100 on Reader Service Card 


_——— 


“DIMENSIONAL CONTROL OF INVESTMENT 
CASTINGS” BULLETIN. 


A realistic approach for the product designer 
Circle No. 102 on Reader Service Card 


“GAGE CONTROL” BULLETIN. 
Details procedures to meet the increasing de- 
mand for dimensionally accurate castings of 
complex and intricate shapes, by the highly 
specialized function of design and gage 
control. 

Cirele No. 103 on Reader Service Card 


“CERAMIC SHELL USE” BULLETIN. 
A case history of advantages of production 
of castings in ceramic shell molds. 

Cirele No. 104 on Reader Service Card 


“VACUUM CASTING TAMES 
SUPERMETALS” BULLETIN. 


Tells how hard-to-forge, hard-to-machine al- 
loys can often be vacuum investment cast. 


Circle No. 105 on Reader Service Card 


“SOLUBLE CORES: HOW AND WHERE 
USED” BULLETIN. 


Detailed, diagrammed information, illustrates 
the increased freedom of design permitted 
with the use of soluble cores. 


Circle No. 106 on Reader Service Card 


“DESIGNING HOT ENGINE PARTS” 
BULLETIN. 


Report on forming of parts that cannot be 

made any other way. Gives facts on benefits 

of longer part life, reduced scrap losses. 
Cirele No. 107 on Reader Service Card 


“TOOLS AT WORK” BULLETIN. 
Covers preparation of patterns, molds, the 
MONO-SHELL process, X-ray inspection, and 
finishing. 

Cirele No. 108 on Reader Service Card 


“QUOTING FOR PROFIT” BULLETIN. 


Presents all the elements which go into 
quoting on production of investment castings, 
to meet performance demands. 

Cirele No. 109 on Reader Service Card 


Send us your inquiries, details of your requirements, or parts for quotation. 


Miso Leen Casting Com £77, 


Plants in 


WHITEHALL, MICHIGAN MISCO 


MUSKEGON, MICHIGAN 


‘MENO-SHELL Sales Offices in Principal Cities 


Address inquiries to 
122 Gibbs Street 


WHITEHALL, MICHIGAN 


TWinoaks 3-1515 


—— PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 


JUNE, 1960 





USEFUL LITERATURE 


continued from page 62 


Heating Unit—c. 1. Hayes, 1nc.—Data on a high- 
frequency generator induction heating unit for 
instantaneous, uniform, precise surface heating. 
Temperature Indicators—MarkaL co.—Informa- 
tion on precision temperature indicators that melt 
at predetérmined temperatures. 

Magnetic Testing—MAGNAFLUX CorpP.—Literature 
on ready-to-use materials in spray cans for Magna- 
flux and Magnaglo testing. 

Dust Collector—HAMMOND MACHINERY BUILDERS, 
INC.—16-page catalog tells how to achieve the best 
results with their line of dust, dirt and mist 
collecting units. 

Decimal Equivalents—NEWTON-NEW HAVEN CO.— 
Chart of decimal equivalents die cast from zinc 
alloy doubles as a paper-weight. 

Degassing Compound—rounpry SERVICES INC.— 
Technical data on a compound for removing 
hydrogen and other gasses from molten metal. 
Photomicrography—EAstMAN KODAK CO.—46-page 
technical booklet for 60¢ reviews the latest tech- 
niques in photomicrography. 

Melting Furnaces—INTERNATIONAL FOUNDRY SUP- 
PLY CO.—20-page brochure describes a line of oil, 
gas and coke furnaces for low-cost melting. 
Stainless Steel Filters—PaLL corp.—Technical data 
on porous stainless steel filters designed for maxi- 
mum filtration with minimum filter volume. 





20 years of “k 
Write for brochure or 
parts, giving production 
sults deed. 


Conforming Mathie 


346 TOLEDO FACTORIES BLDG. + TOLEDO 2, OHIO 
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FINISHING 


Carbon Arc Welding — THE arcair Co. — 12-page 
manual tells how to weld with a twin electrode 
carbon arc torch. 

Drilling & Tapping — UNIVERSAL-AUTOMATIC CORP. 
— 12-page catalog describes the benefits of using 
automatic, high-speed drilling, tapping and 
threading machines. 

Mask Washer — CONFORMING MATRIX CorRP. — Bro- 
chure describes machines for the high pressure 
spray washing of paint masks. 

Aluminum Casting Pickle — CONVERSION CHEMI- 
CAL corp. — Bulletin tells how to use Kenvert No. 
45, a new non-fuming pickle for aluminum cast- 
ings. 

Barrel Finishing — TUMB-L-MATIC INC. — Techni- 
cal bulletins describe a complete line of barrel 
finishing equipment. 

Cadmium Plating — HANSON-VAN WINKLE-MUN- 
NING CO.— Technical data on the Cadalume L 
process for faster bright cadmium plating and 
improved deposit distribution. 

Chromium Plate Finishing — LEA Mrc. co. — Data 
sheet on abrasive finishing methods for producing 
bright, satin or butler finishes on heavy chromium 
plate. 

Vacuum Plating — PLASTIC ART METALLIZING CORP. 
corP.— Brochure describes the preparation and 
process steps needed to vacuum metallize parts. 
Self-Tapping Screw — set scrEwW mre. Co. — Bul- 


letin describes a self-tapping set screw designed 
to cut production costs and eliminate tapping 
problems. 


Metal Finishing — CONVERSION CHEMICAL CORP. — 
Reference chart lists Kenvert metal finishers for 
chromate treatments, bright dips, cleaning and 
other operations. 

Plating Solution Analysis—HANSON-VAN WINKLE- 
MUNNING CO.—36-page guide for non-technical 
personnel tells how to analyze plating solutions. 
Spray Finishing—CONFORMING MATRIX CORP.—Lit- 
erature on an automatic spray finishing unit using 
conveyor mounted work holders. 

Steel Cleaner—ENTHONE, INC.—Data on an alka- 
line electrocleaner with chelating agents for re- 
moving smut, rust, oxides and welding scale 
from steel. 

Plating & Polishing—HANSON-VAN WINKLE-MUN- 
NING CO.—publishes a 4-page periodical on their 
latest equipment, supplies and processes for plat- 
ing and polishing. 

Grinding & Buffing—MuRRAY-WAyY corp.—Brochure 
describes a unit for automatic buffing, grinding 
or deburring on a production basis. 

Heat Treating—prever co.—16-page bulletin de- 
scribes the latest methods and equipment for con- 
tinuous, semi-automatic and batch heat treating 
of stainless steel. 

Nickel Anode—HANSON-VAN WINKLE-MUNNING CO. 
—Bulletin describes a new shape nickel anode 
with longer life and lower scrap loss. 
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DOLLIN 
DIE-CASTINGS 


bring you many “extras” ¢ 


— 





— without extra cost! 





Seasoned Experience. Dollin’s key 
personnel in design, engineering, die- 
making and die-casting have back- 
grounds of 20—30—even 40 years’ 
specialization in zinc and aluminum 
die-casting. 








Progressive Research. Dollin keeps 
in the forefront of die-casting prog- 
ress through active participation 
in developments of the American 
Die Casting Institute, its Research 
Foundation and the C-Z Certified 
Zinc Alloy Plan. 


Engineering Co-operation. Dollin’s 
highly-skilled design engineers offer 
close co-operation on any problem 
of die-casting design or production 
to assure the most efficient casting 
for your requirements, at the lowest 
possible cost. 


Advanced Equipment. Dollin not 
only has extensive equipment, but 
much of it is specially-designed to 
provide production advantages 
found in no other machines. Dollin 
Submit prints or samples of parts for engineering uses unit dies wherever possible, to 


advice and quotation, or ask a representative to call, reduce your die and piece costs. 


without obligation. Write for 16-page brochure showing Rigid Quality Control. Dollin scores 
Dollin's facilities and services. high in customer quality ratings for 
consistently delivering on-size, on- 
grade, on-spec die-castings . . . on 
time. Systematic production checks 


loi ° ilies” and final inspection by trained in- 
nN Kap} ae 7. spectors maintain uniform quality. 





Unoat 
PARTICIPANT 








A 


Dollin Corporation, 614 So. 21st Street, Irvington 11, N. J. \ Zinc & Aluminum 
Sales Offices: Boston + Buffalo + Canton + Chicago + Detroit + Greensboro 
Louisville * Memphis + Philadelphia + St. Paul + St. Petersburg, Fila. 

See “Yellow Pages” for nearest office. DI E sp CASTINGS 
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& as reported by user foundries 


Send for our new Alumelt brochure .. . 
completely details the advantages 
of Alumelt for you. 


VESUVIUS CRUCIBLE CO., P.O. Box 8275, Pgh. 18, Pa. 
Send Alumelt brochure to: 


Name 
Firm Name 
Firm Address 


City 


CONCEIVED AND DEVELOPED BY 


VESUVIUS CRUCIBLE CO. 


FOR THE METAL POURING INDUSTRY 


SWISSVALE + PITTSBURGH 18, PA. 





th annual 


INVESTMENT CASTING 
DIRECTORY 
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METALLURGICAL RELIABILITY, a function of man and his control of materials and 
machines. Here at WAIMET we have little that is unique in the world except 

our dedication to metallurgical science and our unusual ability to tailor alloys to 
particular end uses. Every day we forge another little wedge, add another small 
contribution to the knowledge of how metals behave. Here are three alloy 
improvements that are currently aiding users of high temperature alloys: 


17-4 PH 


Research, in the field and at home, was 
the key to improving the reproducibility 
of 17-4 PH castings. The work of the 
WaIMET technical team resulted in new 
guaranteed properties and better knowl- 
edge of heat treating requirements. 


Do you have alloy casting problems, or 
casting application problems? Perhaps 
one of these three outstanding alloys 
-or others of the Mer ® family of high 
performance alloys will solve your need. 
Write us for more information. 


SUPER 3 and 6 


Users of cast abrasion-resistant 
alloys now have the price ad- 
vantage (up to 40% lower alloy 
cost) of WA1IMET’snewchrome- 
cobalt-tungsten alloys, SUPER 
3 and SuPER 6. 


KMAN BLVD. 
ORN 2, MICH. 
on 1-7200 
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WI-52 


In eighteen months of intensive ef- 
fort, WAIMErT brought a promising 
alloy from its state of marginal re- 
liability up to a degree of reproduc- 
ible performance not anticipated in 
the original alloy development. 


A 


4 


Pe 
FORGING 
suLeTS 
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SECTION 1/PRODUCT LISTING 


INVESTMENT CASTINGS 


FERROUS 


Advanced Jewelry Casting Co. 
All Metal Precision Casting Corp. 
Alloy Steel Casting Co. 

Artco, Inc. 

Arwood Corporation 


Mercast Division 
Arwood Corporation 


Austenal Co. 
Div. of Howe Sound Company 


Allen Benjamin Metallurgical Specialists 


The Beryllium Corp. 
National Precision Casting Div. 


Bone Engineering Corporation 
Brace, Inc. 


B-Mold Division 
Buckeye Brass Co. 


Cadmet Corporation 

California Precision Castings, Inc. 
Casting Engineers, Inc. 

Cercast, Inc. 

Cooper & Schuber Co. 

Nels Davies Dental Lab., Inc. 
Earl Davis Production Engineering 
Dean Precision Castings, Inc. 
Deloro Stellite 

Designed Precision Castings Ltd. 
Engineered Precision Casting Co. 


Gowin & Kelcher Investment Casting Co. 


Gray-Syracuse, Inc. 
Gross & Company, Inc. 
Harcast Co., Inc. 


Haynes Stellite Co. 
Div. of Union Carbide Corp. 


Hitchiner Manufacturing Co. 
Howard Foundry Co. 

Howe Sound Co. 

Humphrey Castings, Inc. 

Illinois Precise Casting Co. 
Independent Steel Casting Co., Inc. 
The International Nickel Co., Inc. 
intricast, Inc. 


Investment Casting Co. 


JUNE, 1960 


Jelrus Precision Casting Corp. 
JOSEFF 


Kaydee Metal Products Company 


Kolcast Industries, Inc. 

La Donn Castings, Inc. 

Philip Laurence Co. 

Lebanon Steel Foundry 

Liebros Casting Co., Inc. 

Lynn Casting Corp. 

M & M Precision Casting Co. 
Manco Products, Inc. 

The Manell Company 

Midwest Precision Castings Co. 
Misco Precision Casting Co. 
National Cast Products Co., Inc. 
Newman Precision Casting Co. 


Nilsen Mfg. Co. 
Electronicast Div. 


Northern Precision Casting Co., Inc. 


Omni-Metal Castings, Inc. 
Pacific Alloy Corporation 
Perfect Casting 

Pecco, Inc. 

Precision Castparts Corp. 
Precision Founders, Inc. 
Precision Metal Co. 
Precision Metalsmiths, Inc. 


Ferro-Cast Division 
J. B. Rea Company, Inc. 


Reliable Toy Company Ltd. 
Rex Precision Products, Inc. 
Rimer Precision Casting, Inc. 
Frank Roth Co., Inc. 

Scot Engineering, Inc. 

Scott Mfg. Co., Inc. 
Signicast Corp. 

Sigourney Mfg. Corp. 

Star Foundry 


Suffolk Precision Casting Co., Inc. 


Sundstrand Corporation 
Aviation Division 

Investment Casting Foundry 
Supreme Precision Castings, Ltd. 


Tectron, Inc. 


K. W. Thompson Tool Co. 


Truecast Precision Castings 
Turbo Cast, Inc. 


Vac Alloys, Inc. 
Fallon Industries Div. 


Vascoloy-Ramet Corp. 


Westinghouse Electric Corp. 
Metals Plant 


Witkin Precision Castings 
York Castings, Inc. 
Zenith Precision Casting Co. 


NON-FERROUS 

Advanced Jewelry Casting Co. 
All Alloy Precision Cast 

All Metal Precision Casting Corp. 
Alloy Steel Casting Co. 

Arrow Acme Corp. 

Artco, Inc. 

Arwood Corporation 


Mercast Division 
Arwood Corporation 


Atlantic Casting & Engineering Corp. 
Allen Benjamin Metallurgical Specialties 


The Beryllium Corp. 
National Precision Casting Div. 


Bone Engineering Corporation 
Brace, Inc, 


B-Mold Division 
Buckeye Brass Co. 


Cadmet Corporation 

California Precision Castings, Inc. 
Casting Engineers, Inc. 
Centrifugal Casting Co. 

Cercast, Inc. 

Cooper & Schuber Co. 

Cranston Casting Co., Inc. 

Nels Davies Dental Lab., Inc 

Earl Davis Production Engineering 
Dean Precision Castings, Inc. 

De Freece Precision Metal Castings 
Designed Precision Castings Ltd. 
Engineered Castings 

Engineered Precision Casting Co. 
Ferriot Bros., Inc. 


Globe Foundry 
Div. of Globe Industries, Inc. 





Ce=0.00000047 F 


THAT'S WHY CASTING WITH GLASS IS SO PRECISE — 


Few materials with any strength expand and contract so little as Glascast over a wide range 
of temperature. This low expansion during heating and cooling is bringing Corning Glascast 
processing more and more into play where tolerances are tight. 


PRECAST CORES FOR PROTOTYPES. 
Cut the die costs on prototyping by 
ordering preformed cores made at 
Corning. 

All we need is a master to give you 
perfect duplicates, usually in 30 days 
or less. 

If you’re having trouble with “hot 
tearing,” you'll find that these cores 
will collapse. 

Molten caustic removes all traces of 
the cores quickly. 


GLASCAST LOST-WAX PROCESSING. Glascast materials make perfect lost-wax 


shell molds. They give economical reproducibility and fine finishes to small or 
large castings. 











Glascast materials are completely vitreous . . . there are no phase changes during 
firing. alll 
Glascast is fast. You can dewax and fire in one short step. 23 minutes is a VYCOR® CORES FOR PRODUCTION. 
typical time cycle. Vycor brand cores are made from a 














The molds are strong. They need no back-up. They are light, easy to handle. SS 


96% silica glass which holds its shape 
and solidity during firing. 

They can save costly machining, 
even make possible precise cores that 
GLASCAST GRAINS ADD STRENGTH. You can put Glascast cannot be produced with machines. 


grain into any of your casting materials to add strength. Its unusual You simply place the tube in your 


, % : : wax pattern. Send the pattern through 
shape makes for greater cohesion, usually permits casting without the normal mold production cycle. 
a back-up. After casting is completed, the glass 

Because of its ability to take thermal shock, you can use flash can be removed by leaching. 
firing without damage. You can put tight tolerances on 


We can supply any mesh distribution you ask for. —— bends, or combinations 


Glascast molds break away easily. Just a tap with a mallet does it. Any recessed 
cavities or cores can be leached out with ease. 


For more information on Glascast 


CoO RNING GLASS WORKS processing, write to our Industrial 


Components Sales Department, 47 
CORNING MEANS RESEARCH IN GLASS Crystal Street, Corning, N. Y. 
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s * 
Gorham Electronics aeail E Fy h 
Div. of Gorham Mfg. Co. i || a 3 


Gowin & Kelcher Investment Casting Co. MANUFACTURERS OF "3C" PRODUCTS 


Gross & Company, Inc. 
@ VACUUM MIX and POUR 
H.S.P., Inc. 4 


J For complete investing procedure in one operation — 
Hampshire Casting Co. while under Vacuum. 

ask for Bulletin 1259 
Harcast Co., Inc. 


Hitchiner Manufacturing Co. ; e@ HIGH PRESSURE WATER GUN 


For removal of investment 
Howard Foundry Co. from castings 
Humphrey Castings, Inc. ask for Bulletin 1258 


Illinois Precise Casting Co. @ AUTOMATIC INDUSTRIAL INJECTOR 


P For injecting wax or plastics. 
Independent Steel| Casting Co., Inc. ask for Bulletin 120 


Intricast, Inc. 


cnn eciiane © QUICK-ACTING ADJUSTABLE CLAMPS 
; For greater speed of operation. 
Jelrus Precision Casting Corp. ask for Bulletin 1202 


JOSEFF @ CASTING MACHINES 


Kaydee Metal Products Company 
SUPPLIERS OF 


WHIP-MIX INVESTMENTS 
@ Ferrotex @ Cristobalite 
LaDonn Castings, Inc. @ Chemitex @ Corvest 


Philip Laurence Co. —” PLASTICS 
Lawrence Laboratory Ef 
Gaceemg fe oe ifm CENTRIFUGAL CASTING SUPPLY CO. 

17 WEST 60th STREET . NEW YORK 23, N.Y. 


Kemtron Products Co. 


Kolcast Industries, Inc. 








Longview Brass & Aluminum Co. 


Lynch & Sons 


sald 


Lynn Casting Corp. 
M & M Precision Casting Co. 
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Manco Products, Inc. 


The Manel! Company 5 6 i 
Martin Oil Tool Co. O S AV E D s 
Midwest Precision Castings Co. 


Settonad Coit Precise Cle Nek will your problem equal these $aving$? 


Newman Precision Casting Co. 


Nilsen Mfg. Co. 
Electronicast Div. 


Northern Precision Casting Co., Inc. Investment 
Omni-Metal Castings, Inc. Castings, 
Pal Engineering, Ltd. ; 


design freedom 


Palco Industries offered by 


Perfect Casting Gray-Syracuse 
has eliminated the 
assembly of three 
Precision Founders, Inc. ' castings in favor of a 
Precision Metal Co. single investment 
cast part. Consult 


Picco, Inc. 


Precision-Cast Products Co. 


Precision Metalsmiths, Inc. 
Rausch Manufacturing. Co., Inc. Gray-Syracuse 


Ferro-Cast Division for the elimination of 
J. B. Rea Company, Inc. fabricated assemblies 


Reliable Sewing Machine Co. hi. 2 or + reduction of machin- 
Reliable Toy Company Ltd. es 4 ing costs + choice of 


the most serviceable alloy. 





Rex Precision Products, Inc. 


Rimer Precision Casting, Inc. 


a Gray-Syracuse, Inc. 


Frank Roth Co., Inc. Precision Castings of Ferrous and Non-Ferrous Alloys 


A. M. Schaler, inc. Phone OV 2-6111 * 116 WEST SENECA STREET, MANLIUS, N. Y. 
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Scot Engineering, Inc. 

Scott Mfg. Co., Inc. 

Shel! Cast Company 
Standard Tool Co. 

Star Foundry 

Suffolk Precision Casting Co., 
Sundstrand Corporation 
Aviation Division 

Investment Casting Foundry 
Supreme Precision Castings, Ltd. 
Tectron, Inc. 

K. W. Thompson Tool Co. 
Truecast Precision Castings 
Turbo Cast, Inc. 

Universal Castings Corp. 
Valen-Cast, Inc. 
Vascoloy-Ramet Corp. 

Witkin Precision Castings 
York Castings, Inc. 


Z & H Manufacturing Co. 
Div. of General Casting Corp. 


Zenith Precision Casting Co. 
PRECIOUS METALS 
A.L.A. Casting Company 
Advanced Jewelry Casting Co. 
Denton Precision Casting Co. 
H. $.'P... Inc. 


Investment Casting Co. 


National Cast Products Co., Inc. 
Precision-Cast Products Co. 
Rausch Manufacturing Co., inc. 
A. M. Schaler, Inc. 

OTHER METALS 


Arrow Acme Corporation 


(Zinc) 


Denton Precision Casting Co. 
(Lead, Tin) 


Lynch & Sons 
(Lead) 


Westinghouse Electric Corp. 
Metals Plant (Alnico) 


Vascoloy-Ramet Corp. 
(Duronze, Tantung) 


EQUIPMENT 


CASTING CLEAN-UP 
EQUIPMENT 


Alloy Metal Products, Inc. 

Casting Supply House 

Electro Refractories & Abrasives Corp. 
Dick Ells Co. 

Jimco Engineering Co. 

Meister Engineering Co. 

Niranium Products 

Norton Co. 

Pangborn Corp. 


Alexander Saunders & Co. 
CASTING EQUIPMENT 


British Machines & Foundry Co. 
Clino Div. 


Casting Supply House 





Centrifugal Casting Supply Company 
Consolidated Electrodynamics Corp. 
Denton Precision Casting Co. 

Ecco High Frequency Corp. 

Dick Ells Co. 

Greenwood Corp. 

Manufacturing Instrument & Tool Co. 
NRC Equipment Corp. 

New York Air Brake Co., The 
Niranium Products 


Reed-Prentice Div. 
Package Machinery Co. 


Alexander Saunders & Co. 
F, J. Stokes Corp. 


CRUCIBLES 


Ajax-Electrothermic Div. 
Ajax-Magnethermic Corp. 


Alloy Metal Products, Inc. 
American Refractories & Crucible Corp. 


British Machines & Foundry Co. 
Clino Div. 


Casting Supply House 


Denton Precision Casting Co. 








needs. 





there is a DFC crucible or funnel to meet your exact 


‘If you have a special crucible problem, let us 
') work on it for you. 


" Denver Fire Clay Company 


DENVER * SALT LAKE CITY * NEW YORK 


Since 1876, DFC has furnished crucibles, clay goods, 
and accessory materials which have set standards of quality 


the world over. More recently the unanimous acceptance 
and wide use of DFC transfer crucibles and funnels by the 
precision casting industry, is high testimony to their 
economy and dependability. 


For precision casting...lost wax, investment and 
permanent mold. Transferring, pouring, spouting... 


Increase your profits 
with DFC crucibles & funnels 


Ke 





of crucibles. 


The DENVER FIRE CLAY COMPANY DFO-S | 
3037 Blake Street, Denver 17, Colorado 


Please send me further information on your full line 


pepneeenstree 








Pa Ea 


City and State 
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Wf‘) Tantung Investment Castings... 


for 
resistance to 
HEAT... 
WEAR... 
CORROSION 


These Tantung Investment castings have effectively 
overcome the problems resulting when complex parts are 
subjected to heat, abrasive wear and corrosion. Vascoloy-Ramet 
Tantung .. . our exclusive cast alloy ... has: fine grain structure, 
toughness, low coefficient of friction and high transverse rupture strength making it 
ideal for these typical applications. The V-R investment casting process exactly 
reproduces small, intricate shapes in large quantities for use in many quality 

products. V-R metallurgists will be glad to study your application. Just 

send us the details of your problem and enclose a parts drawing. 


Ws-R ) VASCOLOY-RAMET 


CREATING THE METALS THAT SHAPE THE FUTURE 


-788 816 MARKET STREET ° WAUKEGAN, ILLINOIS 
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NO AMATEUR... 
this 
DETECTIVE! 


Not only do we know our 
business as metal men — we're 
pretty good, too, in the skill of 
sleuthing . . . Not a single ingot, 
bar, cube, shot or grain ‘‘gets by" 
the critical eye of Belmont metal 
experts in anything short of per- 
fect condition . . . at any stage 
of production. 

And Belmont quality is ex- 
ceeded only by Belmont service 
— the result of 64 years’ interest 
in customer satisfaction. Buy Bel- 
mont for quality and the helpful 
service dividends that are part of 
every shipment. 


Your inquiry is invited! 


SMELTING & REFINING WORKS, INC. 


323 BELMONT AVENUE « BROOKLYN 7, NEW YORK 


"Putting Mettle into Metals Since 1896’’ 
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Denver Fire Clay Co. 

Joseph Dixon Crucible Co. 
Electro Refractories & Abrasives Corp. 
Dick Ells Co. 

Greenwood Corp. 
Inductotherm Corp. 

Lava Curcible-Refractories Co. 
Niranium Products 
Ross-Tacony Crucible Co. 
Alexander Saunders & Co. 
Surface Combustion Corp. 
Vesuvius Crucible Co. 


Zirconium Corp. of America 


FURNACES & ACCESSORIES 


Ajax-Electrothermic Div. 
Ajax-Magnethermic Corp. 


Alloy Metal Products, Inc. 


British Machines & Foundry Co. 
Clino Div. 


Casting Supply House 
Denton Precision Casting Co. 
Denver Fire Clay Co. 

Ecco High Frequency Corp. 
Dick Ells Co. 

Greenwood Corp. 

Hauck Mfg. Co. 

Hy-Rote Corp. 


Inductotherm Corp. 
Jimco Engineering Co. 


Kuhlman Electric Co. ; 
Detroit Electric Furnace Div. 


Lepel High Frequency Laboratories, Inc. 


Lindberg Engineering Co. 
Lindberg-Fisher Div. 


Manufacturing Instrument & Too! Co. 
New York Air Brake Co., The 
Ohio Crankshaft Co., The 


Tocco Div. 
Alexander Saunders & Co. 
Schurs Oil Burner Co. 
F. J. Stokes Corp. 
Surface Combustion Corp. 
Unicast Corp. 


Zirconium Corp. of America 


PATTERN EQUIPMENT 


Axel Plastics Research Labs. 
Cannon-Muskegon Corp. 

Casting Supply House 

Centrifugal Casting Supply Company 
Denton Precision Casting Co. 

Dick Ells Co. 

Greenwood Corp. 

Leyden Hydraulics, lac. 


Niranium Products 





A PROBLEM SOLVED BY 


HUMCO 


HUMPHREY CASTINGS, INC. 
3944 RILEY STREET 


SAN DIEGO 10, CALIFORNIA 
CYpress 6-6173 


SEND FOR FREE HUMCO FACILITY 
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Reed-Prentice Div. 
Package Machinery Co. 


Alexander Saunders & Co. 
Sta-Warm Electric Co. 

F. J. Stokes Corp. 
REFRACTORIES 


Ajax-Electrothermic Div. 
Ajax-Magnethermic Corp. 


American Refractories & Crucible Corp. 


Casting Supply House 

Joseph Dixon Crucible Co. 
Denver Fire Clay Co. 

Electro Refractories & Abrasives Corp. 
Dick Ells Co, 

Greenwood Corp. 
Harbison-Walker Refractories Co. 
Illinois Mineral Co. 

Inductotherm Corp. 

Lava Crucible-Refractories Co. 
Niranium Products 

Norton Co. 

Ross-Tacony Crucible Co. 
Alexander Saunders & Co. 
Zirconium Corp. of America 
VACUUM EQUIPMENT 


British Machines & Foundry Co. 
Clino Div. 


Casting Supply House 


Centrifugal Casting Supply Company 
Consolidated Electrodynamics Corp. 
Denton Precision Casting Co. 

Ecco High Frequency Corp. 

Dick Ells Co. 

Greenwood Corp. 

Inductotherm Corp. 

Jimco Engineering Co. 

NRC Equipment Corp. 

New York Air Brake Co., The 

Ohio Crankshaft Co., The 


Tocco Div. 
Alexander Saunders & Co. 
Sta-Warm Electric Co. 
F. J. Stokes Corp. 


INSPECTION & TESTING 


American Chain & Cable Co., Inc. 
Wilson Mechanical Instrument Div. 
(Rockwell hardness testers) 


Bausch & Lomb Incorporated 


(optical comparators, metallograph, spec- 
contour 
measuring projectors, scratch dept. gauge, 
microscope, magnifiers, micro projectors, 


trographs, surface comparator, 


& tool makers micro) 


Cincinnati Sub Zero Products 
(temperature chilling equipment) 
Eastman Kodak Co. 
(X-Ray film, film developing chemicals) 





Ymprove Your 
INVESTMENT 
CASTING 


Kewl! 


Th a. 
>. 


7 RANSOM 


ANDOLPH 


<< 


« 


Let us help you solve your 
investment casting problems. 


Time-tested Ransom & Ran- 
dolph Investments can save you 
time and money in the produc- 
tion of consistently accurate 
castings. They are backed by a 
half century of leadership in the 
manufacture of dental casting 
investments, and more than fif- 
teen years of experience in pro- 
ducing investments for casting 
all low- and high-melting alloys 
used in the industrial field. 


THE RANSOM & RANDOLPH CO. 


TOLEDO 


own the 


1, OHIO 


Wiel aleMeh 2-1; 
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Lepel 


HIGH FREQUENCY 
INDUCTION 


HEATING 


7 / — 
cepe 
// 


heating e€ 


the 


TYPICAL INDUCTION 
HEATING APPLICATIONS 


PLASTIC COATING 
OF TOOL HANDLES 


= 


i 


A production line operation for 
coating handles of tools at Whitney 
Metal Tool Co., Rockford, Ill. uses 
induction heating with excellent re- 
sults. The handles only are heated 
by induction to the desired tem- 
perature then dipped into a vinyl 
chloride base coating material for 
a short period depending upon the 
thickness of coating desired. The 
plastic coating formed on the han- 
dies is then cured by immersion in 
a carbo-wax bath. 


FORMING OF METAL STRIP 
FACILITATED BY 
PROGRESSIVE ANNEALING 


GOSS 


Stee. STRIP RiP AFTER 
INDUCTION CONN PREL bn WARY FORMING 


Aon 
ooo 2 


Metal forming operations which 
require intermediate anneals to re- 
store ductility can be facilitated by 
induction annealing the strip pro- 
gressively. Diagram illustrates this 
procedure for partially formed thin 
austenitic stainless steel strip. The 
induction annealing operation is 
scheduled in the production line 
between two press operations. 
Metal strip and wire of other mate- 
rials are also induction annealed 
in this manner. 














VA L HIGH FREQUENCY 
L&APLL | ABORATORIES, INC. 


55th ST. & 37th AVE.. WOODSIDE 77, N.Y 
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(feds Led inaw 


toasted nickel briquettes for low H2 diet 


Sherritt’s recipe for making low-hydrogen nickel is as 
effective as it is simple: take pure nickel powder, press into 
uniform briquettes, and heat for a quarter of an hour at 
1650°F. The result: pure nickel in its handiest form, with 
scarcely a trace of hydrogen. High-purity Sherritt nickel 
is also available in three standard grades of powder, special 


grades, and coated powders. 

FOOTE MINERAL COMPANY is the exclusive sales agent for 
Sherritt nickel and cobalt in the United States and Canada. 
For complete illustrated brochure with prices and delivery 
information, contact the Foote Mineral Company, 474S 
Eighteen West Chelten Building, Philadelphia 44, Pa. 


SHERRITT GORDON MINES LIMITED 
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‘“the 
HITCHINER 
Way...’’ 


ralelataat- eialiatcleli— 


TU) el-lar-tileh 2-3 
Tal 
INVESTMENT CASTING 


These spray nozzles for highway strip- 
ing paint sprayers were formerly ma- 
chined out of cold rolled bar stock. 
When ordinary paint was used, these 
nozzles functioned satisfactorily. How- 
ever, when ground glass was added 
to the paint for reflecting purposes ex- 
cessive wear caused frequent replace- 
ment. 

By “the HITCHINER way. . .”, we were 
able to engineer the manufacture of 
this part by investment casting in a 
non-machinable type alloy exhibiting a 
very high degree of resistance to both 
wear and corrosion. 

This change of alloy, which eliminated 
the need for frequent nozzle replace- 
ment, was made possible through in- 
vestment casting because the required 
close dimensional tolerances and detail 
could be cast to size. 

Through the wide freedom of choice in 
alloy, as well as through flexibility in 
design and the elimination of expensive 
machining operations, investment cast- 
ing may possibly solve your metal 
parts manufacturing problems. Send us 
your sample or blueprint and find out 
with a Hitchiner “engineered quotation” 
— no obligation. 


Find ovt how our new 
ceramic shell technique can 
possibly benefit you. Send 

for our free, new re- 
vised brochure on the 
lotest investment cost- 
ing methods. 


HITCHINER 


MANUFACTURING COMPANY INC. 
MILFORD 32, NEW HAMPSHIRE 


Coast to Coast Engineering Representatives 
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Engis Equipment Co. 
(spectographs, toolmaker's microscopes, 
angle measuring devices) 


General Electric Co. 
X-Ray Dept, 
(X-ray & radiation equipment, X-ray dif- 
fraction equipment, beta ray thickness 
gauges) 


Image Instruments, Inc. 
(electro-optical inspection equipment) 


Industrial Overlay Metals, Inc. 
(portable hardness testers) 


International Research & Development Corp. 
(balancing machines, vibration meters, 
vibration analyzers) 


National Ultransonic Corp. 
(ultrasonic generators & inspection equip- 
ment NUray inspection lamps) 


Picker X-Ray Corp. 
(X-Ray, Magnetic Particle inspection 
equipment) 


Projecto-Graph Instruments Corp. 
(optical comparators) 


Shannon Luminous Materials Co. 
(fluorescent flaw detection equipment) 


Sperry Products Co. 
Div. of Howe Sound Co. 
(ultrasonic flaw detection & thickness 
measuring equipment, industrial X-ray 
equipment, magnetic particle inspection 
equipment) 


Stebar Co. 


(instrument & gauge magnifiers) 


Torsion Balance Co., The 
(hardness testers-regular & superficial 
micro hardness testers) 


Ullman Devices Corp. 
(inspection mirrors) 


Westinghouse Electric Corp. 
(X-ray, radio isotopes) 


MATERIALS 


INVESTMENT BINDERS 


Anderson Chemica! Co. 
Stauffer Chemical Co. Div. 


Dick Ells Co. 

R. W. Greeff & Co., Inc. 

A. P. Green Fire Brick Co. 
National Aluminate Corp. 
Pre-Vest, Inc. 

Ransom & Randolph Co., The 
Riches-Nelson, Inc. 
Alexander Saunders & Co. 
Unicast Corp. 

Union Carbide Chemicals Co. 
U. S. Stone Corp. 

Wasco Laboratories 


INVESTMENT MATERIALS 


Casting Supply House 

Centrifugal Casting Supply Company 
Corning Glass Works 

Crestline Products Co. 

Denton Precision Casting Co. 


Dreifus Steel Corp. 


CASTING SUPPLY HOUSE 
DICK ELLS CO. 





vour tndustrial 


WORKHORSE 


4 


DURACAST 


investment 


Se Cd 


DURACAST is an industrial 
“work-horse” type of invest- 
ment and will produce consist- 
ently high casting yields. 


KERR DURACAST 


is a Non-Ferrous investment specifi- 
cally formulated to give: 

e High permeability « High green 
mold strength « High burn-out 
strength ¢ Resistance to thermal 
shock ¢ Resistance to mechanical 
and casting shock ¢ Maximum flask 
and furnace life (it does not con- 
tain any corrosive or acid pro- 
ducing ingredients.) 


For Non-ferrous Metals 
K-90 

DURACAST 
DURACAST-20 


For Ferrous Metals 
FERROMOLD 


Write for our 
New Industrial Products Catalog 


KERR MANUFACTURING CO. 


DEALERS 

New York, New York 

Los Angeles, California 
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Lebanon Precision Steel Castings offer the advantages 
of design flexibility, short lead time and low tooling costs 








EEE available in production quantities; ideally suited to prototype work 


The advantages of Lebanon’s precision 
casting process 


The Ceramicast Process, which is the production of 
precision steel castings from ceramic molds, has been 
brought to a high state of development at Lebanon 
Steel Foundry. For castings where the basic require- 
ments are design intricacy, close tolerance control 
and surface finish, the process—alone or in combina- 
tion with other methods—offers flexibility unobtaina- 
ble by conventional precision casting methods, and 
affords remarkable savings in lead time and tooling 
costs. 


FLEXIBILITY IN SIZE AND WEIGHT RANGE 


The Ceramicast Process is not limited by the size 
and weight restrictions of other precision casting 
methods. Precision steel castings are produced at 
Lebanon in weights up to 300 pounds, and in a long- 
est dimension up to 36 inches. 


FLEXIBILITY OF ALLOY SELECTION 


The Ceramicast Process at Lebanon permits the selec- 
tion of a wide range of conventional and special steel 
alloys, as well as nickel and monel. These alloys, 
totalling 85 in number, are readily available from 
both large and small heats, and include precipitation 
hardening high alloys, austenitic corrosion resistant 
alloys, nickel base corrosion resistant alloys, and spe- 
cial purpose heat resistant alloys. 


SAVINGS IN LEAD TIME 
The preparation of ceramic molds for Lebanon pre- 
cision steel castings is a relatively simple procedure. 
Small quantities of prototype parts can be produced 
within a few days after the original or pattern is 
received, making the Ceramicast Process highly ad- 
vantageous in component development. 


SAVINGS IN TOOLING COSTS 
The Ceramicast Process utilizes wood or metal pat- 
terns. Wood patterns are desirable for prototypes, 
providing modification flexibility at comparative low 
cost, and in less time than is required by other pre- 
cision methods. 


€ 
Slate? 


LEBANON STEEL FOUNDRY 


168 LEHMAN STREET 


Representative Lebanon precision 
steel castings 


Pictured below are several steel castings representative of Lebanon’s 
precision casting process. In each case, the castings are shown 
exactly “as cast,” prior to any polishing or machining. The photo- 
graphs are completely unretouched. 


LEBANON, PENNSYLVANIA 


Casting for aircraft air condition- 
ing system. Cast in a precipita- 
tion-hardening stainless alloy 
(AMS 5398; (L) 17) to precise 
dimensional control and excel- 
lent reproduction of an intricate 
design. Class I X-Ray Quality. 


Manifold casting for missile. 
Cast in a high strength, low al- 
loy steel (AISI 4140; (L) 3) to 
precise dimensional control and 
contour. Class I X-Ray Quality. 


Gear train housing, for a direc- 
tional control system. Cast to 
precise dimensional control, for 
a high load stress application, 
in a stainless alloy (AISI 431; 
@) 11) heat treated for high 
strength and hardness. Class I 
X-Ray Quality. 


Casting for flight control mecha- 
nism of the B-58. A high stress 
application, cast in a mildly 
corrosion-resistant alloy (AMS 
5351B; (@)12) and heat treated 
for high strength and hardness. 
Class I X-Ray Quality. 


Torque tube for aircraft brake 
system. Cast in a precipitation 
hardening stainless alloy (AMS 
5398; 9) 17) for a high stress 
application. Class I X-Ray 
Quality. 


Turbine housing for missile. A 
controlled weight casting used 
in a missile propulsion system 
to handle hot gases at elevated 
temperatures (Hastelloy B; (1) 
HB). Class I X-Ray Quality. 








MAY WE HELP YOU? Write us for lit- 
erature showing many other applica- 
tions of Lebanon precision steel castings 
and our many services available to you 
in the successful solution of your design 
problem. 
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CutPatternCosts | | s"""* ‘ 7 . - ; ; 


Kerr Mfg. Co. 


with (WER) wax shapes Lava Crucible-Refractories Co. 


Martin Mfg. Co. 
Free your equipment for produc- 
tion jobs . . . Yates extruded 
shapes speed your wax assembly. Pre-Vest, Inc. 
Strong but not brittle, they can be 
shaped easily without cracking, Quartz Products Corp. 

There’s a shape in stock for just Ransom & Randolph Co., The 
about any job you may have.... 
all shapes available solid or cored. Alexander Saunders & Co. 


Niranium Products 


For example: Tamms Industries Co. 
Unicast Corp. 
Whip-Mix Corp. 
ROUNDS 
23 sizes Zirconium Corp. of America 


(%*" to 34") PATTERN MATERIALS 


M. Arqueso & Co., Inc. 
Axel Plastics Research Labs. 


WEDGES Bakelite Co. 
ae a A Div. of Union Carbide Corp. Hy a 


“to Ve" Bareco Wax Co. oF ‘ wir . N 
(1/16" to %”) Div. of Petrolite Corp. ess Operator Fffort Too! » 


Casting Supply House —_—_—_—— 


Centrifugal Casting Supply Company 
RECTANGLES : g with 
29 sizes Crestline Products Co. 


(1/16” to 3”) Denton Precision Casting Co. 4 Pt NCRAFT 
Joseph Dixon Crucible Co. 


TRIANGLES Dura Commodities Corp. L A a3 L & © 


6 sizes Dick Ells Co. 


(%” to 2”) Greenwood Corp. Light, rugged, Spincraft 
Harbison-Walker Refractories Co. ladles save replacement costs, 
J. 1. Holcomb Mfg. Co. make every pouring job eas- 


HALF-ROUNDS Research Lab. . ° . 
: ier! Available in a vast range 
SEGMENTS Illinois Mineral Co. e 


11 sizes of sizes, in stainless steel as 
("to 1%") Kerr Mfg. Co. wtlabedaa 

Kish Resin Western Sales, Inc. x . 
LIGHT IN WEIGHT 
Martin Mfg. Co. LESS FATIGUE! 
Niranium Products bd 
Perma-Flex Mold Co., The NON-SPILL SHAPE 
Ranson & Randolph Co., The NO WASTE 


® 
Alexander Saunders & Co. EQUIPOISED HANDLE 


A complete new catalog is yours on Tamms Industries, Co. BALANCED! 
request from Unicast Corp. 


Lava Crucible-Refractories Co. 


SQUARES 
20 sizes 


(%" to 2”) 


saints ea mttaer. ie Write Today for Complete 
MFG nion arbice 4stics Oo. Data and Prices. 


Wasco Laboratories 


C0 Yates Mfg. Co. 
. 


340 WEST HURON STREET METALS & ALLOYS 


CHICAGO 10, ILLINOIS 


Representatives: FERROUS 
EAST COAST pe ae tay rs eh Soe 2 i 4138 WEST STATE STREET 
: Mr. Robert Hirsch etal Products, Inc. 
Casting Supply House 20646 Bryant St. ad , MILWAUKEE 8, WISCONSIN 


New York City Canoga Park, Calif. Armco Steel Corp. Division 2-0730 


Belmont Smelting & Refining Works, Inc. 
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We over at Illinois Pre- 
cise Casting Company would like 
to thank our customers for the Op- 


portunity to serve them year 


after year. 


Each day we strive to pro- 
duce top quality investment cast- 
ings, of a wide range of metals, 


in an efficient manner. 


We look forward to work- 
ing with you on new, close toler- 
ance, difficult to make investment 


cast parts for your products. 


Your continued support 
has made it possible for us to 
start building new, larger facili- 
ties in order that we may con; 
tinue to meet your increased re- 


quirements. 


illinois Precise 
Casting Company 


@ 903 NORTH SPAULDING AVENUE 


@ cHIcaAGo 51, ILLINOIS 
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Cannon-Muskegon Corp. 
Casting Supply House 
Deloro Stellite 

Dreifus Stee! Corp. 
Dick Ells Co. 

Frankel Co., Inc 

Haynes Stellite Co. 
General Electric Co. 
Niranium Products 
Shields & Co. 
Vanadium-Alloys Steel Co. 
Vascoloy-Ramet Corp. 
WaiMet Alloys Co. 

M. A. Young & Co. 


NON-FERROUS 

Alloys & Chemicals Mfg. Co., Inc. 
Alloy Metal Products, Inc. 
Aluminum Smelting & Refining Co. 


American Smelting & Refining Co. 
Federated Metals Div. 


Apex Smelting Co. 

Belmont Smelting & Refining Works, Inc. 
Beryllium Corp., The 

Brush Beryllium Co. 

Cannon-Muskegon Corp. 

Frankel Co., Inc. 


Shields & Co. 
U. S. Reduction Co. 
Vascoloy-Ramet Corp. 


MISCELLANEOUS METALS 


American Metal Climax, Inc. 
Amco Div. (molybdenum) 


Apex Smelting Co. 
(Distilled slab zinc) 


Cerro de Pasco Sales Corp. 
(Cerro alloys—low melting bismuth alloys 
pure bismuth) 


Foote Mineral Co. 
(cobalt, nickel) 


Frankel Co., Inc. 


(Titanium, Zirconium, Molybdenum) 


Haynes Stellite Co. 
(Tungsten, Tantalum) 


Niranium Products 
(Cobalt alloys, chrome-cobalt cast rods 
for welding) 


Sherritt Gorden Mines, Ltd. 
(cobalt, nickel) 


L. E. Simmons Refining Co. 
(Gold, silver, platinum, palladium alloys) 


United Refining & Smelting Co. 
(Bismuth and cadmium alloys, low melting 
alloys) 


Vascoloy-Ramet Corp. 
(Tantung) 


WaiMet Alloys Co. 
(Universal alloys, tur: is base alloys, 
chromium base alloys) 





APPLIANCE TIMER GEAR MADE 
IN ONE STEP INSTEAD OF 5 


with tiny GRO 


zinc die casting 


This mutilated gear, cam and bushing combina- 
tion for an electrical appliance timer formerly 
required two stampings, a screw machined part 
and two assemblies. Die cast by GRC in one 
automatic operation reduced cost 66%, and 
made a lor product. Closer tolerances and 
greater uniformity were achieved by casting in 
one piece. Units were ready to use as cast, 
with no secondary operations, no scrap loss. 
Another demonstration of the production econ- 
omies and wide design latitude Gries’ frais 
methods have made Wo ge = Only the GRC 
ives such complete 
date reedom for small 

precision parts, 


NO MINIMUM SIZE! 
} Maximum Sizes: 134” long, '/2 oz. 


Write today for fact filled bulletin. 


Send prints for quotations. 


Shown actual size 











GRIES REPRODUCER CORP. 
World's Foremost Producer of Small Die Castings [Z A woaantn 
157 Beechwood Ave., New Rochelle, N.Y., NEw Rochelle 3-8600 oe 
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SECTION 2/BUYERS' GUIDE 


INVESTMENT CASTINGS 


A. L. A. Casting Company 
37 West 47th St., New York 36, New York 


Advanced Jewelry Casting Co. 
21 W. 30th, New York, New York 


All Alloy Precision Cast 
118 Sheldon Ave., S.E., Grand Rapids |, 
Michigan 


All Metal Precision Casting Corp. 
22 School St., Yonkers, New York 


Alloy Steel Casting Co. 
Southampton, Pa. 


Arrow Acme Corp 
411 N. Prospect, Webster City, lowa 


Artco, Inc. 
31915 Groesbeck Highway 
Fraser, Michigan 


Mercast Division 
Arwood Corporation 
2620 First Street 
LaVerne, California 


Arwood Corp. 
321 W. 44 St., New York, New York 


Atlantic Casting & Engineering Corp. 
810 Bloomfield Avenue, Clifton, 
New Jersey 


Austena!l Company 
Div. of Howe Sound Company 
7001 S. Chicago Ave., Chicago 37, Ill. 


Austenal Co. 
Div. of Howe Sound Co. 
1110 E. Lincoln Way, La Porte, Ind. 


Austenal Company 
Div. of Howe Sound Company 
Microcast Products 
224 E. 39th Street 
New York 16, New York 


Allen Benjamin Metallurgical Specialists 
P. O. Box 98, Tempe, Arizona 


The Beryllium Corp. 
National Precision Casting Div. 
P. O. Box 396, Paoli, Pa. 


Bone Engineering Corp, 
70! Broadway, Glendale 4, Calif. 


Brace, Inc. 
6237 Penn Ave., S., Minneapolis 23, Minn. 


B-Mold Division 

Buckeye Brass Company 

203 Central Avenue, Mansfield, Ohio 
Cadmet Corp. 

20801 Ryan Rd., Detroit, Mich. 
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California Precision Castings, Inc. 
1721 Standard Ave., Glendale |, Calif. 


Casting Engineers, Inc. 
2323 N. Bosworth Ave., Chicago 14, Ill. 


Centrifugal Casting Co. 
17 West 60 Street, New York 23, New York 


Cercast, Inc. 
83 St. Agatha Lane 
Montreal, Quebec, Canada 


Cooper & Schuber Co. 
5275 E. Washington Blvd. 
Los Angeles, Calif. 


Cranston Casting Co. 
52 Pavilion Ave., Cranston, R. |. 


Nels Davies Dental Lab., Inc. 
Investment Casting Division 
Bellin Bldg., Green Bay, Wisconsin 


Earl Davis Production Engineering 
455 E. Saratoga, Ferndale 20, Michigan 


Dean Precision Castings, inc. 
283! Second Ave., S., Minneapolis 8, Minn 


De Freece Precision Metal Castings 
P.O. Box 493, Bellevue, Washington 


Deloro Stellite 
Box 341, Belleville, Ontario, Canada 


Denton Precision Casting Co. 
276 Washington St., Providence, R. I. 


Designed Precision Castings, Ltd. 
75 Eastern Ave., Brampton, Ontario, Can. 


Engineered Castings 
1025 S. E. Fifth St., Hialeah, Florida 


Engineered Precision Casting Co. 
P. O. Box 68, Matawan, N. J. 


Ferriot Bros., Inc. 
2685 Mogadore Rd., Akron 5, Ohio 


Globe Foundry 
Div. of Globe Industries, Inc. 
110 Terrell Ct., Dayton 7, Ohio 


Gorham Electronics 
Div. of Gorham Mfg. Co. 
333 Adelaide Avenue, Providence 7, R. |. 


Gowin & Kelcher Investment Casting Co. 
82 Center St., Middletown, Conn. 


Gray-Syracuse, Inc. 
116 W. Seneca, Manlius, N. Y. 


Gross & Company, Inc. 
185 Waverly Avenue, Brooklyn 5, N. Y. 


H.S.P.. Inc. 
177 N. Vista St., Los Angeles, Calif. 


Hampshire Casting Co, 
11 Davis, Easthampton, Mass. 


Harcast Co., Inc. 
620 E. Glenolden Ave., Glenolden, Pa. 


Haynes Stellite Co. 
Div. Union Carbide Corp. 
725 S. Lindsay St., Kokomo, Ind. 


Hitchiner Manufacturing Company 
P. ©. Box 232, Milford, N. H. 


Howard Foundry Co. 
1700 N.*Kostner Avenue, Chicago 39, Ill. 


Howe Sound Company 
500 Fifth Avenue, New York 36, N. Y. 


Humphrey Castings, Inc. 
3944 Riley St., San Diego 10, Calif. 


Illinois Precise Casting Co. 
903 N. Spaulding Ave., Chicago, Ill. 


Independent Steel Casting Co., Inc. 
P. O. Box 157, U.S. 12 & Grand Ave. 
New Buffalo, Mich. 


The International Nickel Co., Inc. 
67 Wall St., New York, New York 


Intricast, Inc. 
| Madison St., Loudonville, Ohio 


Investment Casting Co. 
60 Brown Ave., Springfield, N. J. 


Investment Casting Co. 
Saegertown Rd., R. D. $3 
Meadville, Pa. 


Jelrus Precision Casting Corp. 
615 W. I3Ist., New York 19, N. Y. 


JOSEFF 
129 E. Providencia Ave., Burbank, Calif. 


Kaydee Metal Products Company 
720 S. Grape, Medford, Oregon 


Kemtron Products Co. 
750 Fulton St., Fresno, Calif. 


Kolcast Industries, Inc. 
Box 250, Minerva, Ohio 


La Donn Castings, Inc. 
12337 Branford St., Sun Valley, Calif. 


Philip Laurence Co. 
269 W. 125th St., New York 27, N. Y. 


Lawrence Laboratory 
1668 Euclid, Santa Monica, Calif. 


Lebanon Steel Foundry 
168 Lenman St., Lebanon, Pa. 


Liebros Casting Co., Inc. 
39-30 Review Ave., Long Island City |}, 
N. Y. 


Longview Brass & Aluminum Co. 
P. O. Box 1942, Longview, Texas 


Lynch & Sons 
80 Main Avenue, Wilton, Conn. 


Lynn Casting Corp. 
3014 Floyd St., Burbank, Calif, 
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In all ways, René 41 is a remarkable alloy. No other foil down to .001 in thickness .. . and fine wire only 
high-temperature alloy used in production today .0015 in diameter. 
equals its tensile strength. In other properties, too, For complete details, write for Technical bulletin 
René 41 is far ahead of the field. No. 86. 

Also important, this nickel-base, vacuum-melted 


alloy is easy to work with. It’s readily formable by 
drawing, bending, spinning — welds to similar or ar. 1% 
dissimilar materials. PASS 
Cannon-Muskegon offers René 41 in standard Ub rr 
36”x 96” sheets .015” to .125” thick, in smaller sizes UL . Ri Mi: : 
down to .010”, in bar stock up to 3” in diameter... ee 


CANNON-MUSKEGON CORPORATION 
2871 Lincoln Avenue ¢ Muskegon, Michigan 
METALLURGICAL SPECIALISTS 59 
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M & M Precision Casting Co. 

P. O. Box 295, Norwood, Mass. 
Manco Products, Inc. 

2401 Schaefer Rd., Melvindale, Mich. 
The Manell Company 

29 Locust Street, West Haven, Conn. 


Martin Oil Tool Co. 
Route |, Box 472, Brazoria, Texas 


Midwest Precision Castings Co. 

10703 Quincy Ave., Cleveland, Ohio 
Misco Precision Castizig Co. 

116 Gibbs St., Whitehall, Mich. 
National Cast Products Co., Inc. 

121 Dyer Street, Providence 3, R. |. 
Newman Precision Casting Co. 

317 S. Main St., Freeport, L. 1., New York 
Nilsen Mfg. Co. 


Electronicast Div. 
21 N. Church St., Addison, Ill. 


Northern Precision Casting Co., Inc. 
Pell Lake, Wise. 


Omni-Metal Castings, Inc. 

135 1th St., Brooklyn 15, New York 
Pacific Alloy Corporation 

400 Raleigh Avenue, El Cajon, California 
Pal Engineering, Ltd. 

614 First St.—S.W., Cedar Rapids, lowa 
Palco Industries 

2061 Trombas Ave., San Leandro, Calif. 
Perfect Casting 

671 Flushing Ave., Brooklyn, New York 
Picco, Inc. 

1729 N. Chico Ave., El Monte, Calif. 


Precision Castparts Corp. 
4600 S. E. Harney Drive, Portland 6, Ore. 


Precision-Cast Products Co. 
736 Arch St., Philadelphia 6, Pa. 


Precision Founders, Inc. 

414 Hester St., San Leandro, Calif. 
Precision Metal Co. 

1411 Elmwood Drive, S. E., Huntsville, Ala. 
Precision Metalsmiths, Inc. 

1081 E. 200 St., Cleveland 17, Ohio 
Rausch Manufacturing Co., Inc. 

750 Pelham Blvd., St. Paul 14, Minn. 


Ferro-Cast Div. 

J. B. Rea Company, Inc. 

2202 Broadway, Santa Monica, Calif. 
Reliable Sewing Machine Co. 

75 Harrison Ave., Boston 11, Mass. 


Reliable Toy Company Ltd. 
258 Carlow Avenue, Toronto, Ontario 


Canada 


Rex Precision Products, Inc. 
11825 Major Street, Culver City, Calif. 


Rimer Precision Casting, Inc. 
Farnsworth Rd., Waterville, Ohio 


Rode, Inc. 
R. 5 Green St., Woburn, Mass. 


Frank Roth Co.., Inc. 
4280 Park Ave., Bronx, New York 


A. M. Schaler, Inc. 
69 Valley St., Providence 9, R. |. 


Scot Engineering, Inc. 
8860 Avalon Blvd., Los Angeles 3, Calif. 


Scott Mfg. Co., Inc. 
3rd St. & Cannon Ave., Lansdale, Pa. 


Shell Cast Company 
378 N. Cherry St. Ext., Wallingford, Conn. 


JUNE, 1960 





Signicast Corp. 
2629 S. Greeley St., Milwaukee 7, Wis. 


Sigourney Mfg. Corp. 
975 Main, Waltham, Mass. 


Standard Tool Co. 
Hamilton St., Leominster, Mass. 


Star Foundry 
5000 Wayne Trace, Fort Wayne 8, Ind. 


Suffolk Precision Casting Co., Inc. 
137 Old Commock Road 
Kings Park, L, |., New York 


Sundstrand Corporation 
Aviation Division 
Investment Casting Foundry 
1012 Ninth Street, Rockford, Illinois 


Supreme Precision Castings, Ltd. 
Montee de Liesse, Montreal, Quebec, 
Can. 


Tectron, Inc. 
3341 LaCienga Place, Los Angeles '6, 
Calif. 


K. W. Thompson Tool Co. 
20 Denton Ave., New Hyde Park, L. !., 
New York 


Truecast Precision Castings 
1379 S. Seventh St., Louisville 8, Ky. 


Turbo Cast, Inc. 
1860 E. Gage Ave., Los Angeles, Calif. 


Universal! Castings Corp. 
5821 W. 66th, Chicago, Ill. 


Vac Alloys, Inc. 
Fallon Industries Div. 
17695 Filer St., Detroit, Michigan 





FOR COMPLETE DIE CASTING SERVICE 


After 30 years of serving the die casting industry 
we have expanded to offer you complete die casting 
service. 


DESIGN — 


Our staff of experienced die casting engineers stay with the 
job from initial design to finished casting. 


DIE CASTING — 


Complete facilities to produce castings weighing 14 Ibs. zinc. 


PLATING — 


Plating of all sizes, weights, and types available, from barrel 
zinc to the most difficult, automobile bumpers. 


LABORATORY & INSPECTION FACILITIES — 
Our laboratory and inspection facilities is your assurance of 


quality castings. 


Sales Representative — 


THE FRALICK COMPANY 
14301 West McNichols Rd. 


Detroit 35, Michigan 
Tele : 
Broadway 3-6283 


The DiSalle Plating 
& Die Casting Co., Inc. 


2851 South Ave. 
Toledo 9, Ohio 
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A Perfect Combination 


for making better wax patterns 


+» MONOLITHIC OR SHELL 
INVESTMENT MOLDS 





... designed for industrial 
precision investment casting. 
Pressure cylinder wax 
ccpacity of 74 cu. in. and 
enough reserve for casting 
over 400 Ibs. of steel 

or brass. Wide pressure 
range. Wax temperature 
control. Mechanical die- 
closing press sequence 
controlled for high volume 
production. Standard die 
capacity to 12” square by 6” high. 


We 


SHERWOOD 
WAX INJECTION PRESS 


INVESTMENT = 
CASTING 


4 GuiDe ro i's ADVANTAGES 
AND APPLICATIONS 


PISA 66 


SAUNDERS BLUE WAX 
has the most desirable characteristics : 5 . 
for wax patterns...low expansion rate 
..wide mushy range...high tensile 
strength...and good hardness. A trial 
run will prove its value to you. 


SSHHHGH4 


f > 


Send for descriptive literature on both today. | 


ALEXANDER SAUNDERS & CO. 
90 Bedford Street, New York 14, N.Y. * WAtkins 4-8880 
Distributors of equipment and supplies 


for precision investment foundries. y 
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INVESTMENT CASTING 


This special booklet deserves the careful attention of 
every design engineer and production specialist con- 
cerned with the production of intricate parts. Read 
how Investment Casting has been used to eliminate 
Gr machining, expensive tooling and high assembly 
ASSURES ACCURATE PARTS: Critical dimensions costs. Read how it achieves closer tolerances and 
can be held within specified limits. better surface finishes than can be produced by 
LOWER INSPECTION COSTS: Lower costs come many other processes. How it creates precision parts 
from your needing only a simple receiving inspec- in small or large quantities from most castable 
tion. instead of a full sampling of each shipment of alloys. Write for this valuable FREE booklet today. 

die castings. 
Mg UNIFORM HIGH QUALITY: This new concept of bia 
LS quality control ee castings means that Saas of Complete “ONE SHOP” Facilities 
die castings who rely on statistical dimensioning are All necessary equipment and an experienced engi- 


assured of accurate parts ready for assembly. neering staff in one modern plant... Investment 
Casting Co. is producing castings up to 20 pounds, 


LET US SHOW YOU how you can benefit. Many major to all applicable commercial and government spec- 


manufacturers are now benefiting from the excellent ifications. Heat treating, X-ray and Zyglo facilities 
results and the lower costs. : available. Ask us for sales engineering assistance. 


Stroh Die Casting Co., Inc. ctx 


11123 W. BURLIEGH ST ey 57TH = 62 BROWN AVENUE 
MILWAUKEE 10, WISCONSIN 2 y's \YEAR) wy T SPRINGFIELD, N. J. 
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Valen-Cast, Inc. 
128 S. Bielec Lane, City of Industry, Calif. 


Vascoloy-Ramet Corp. 
800 Market St., Waukegan, Illinois 


Westinghouse Electric Corp. 
Metals Plant 
Box 128, Blairsville, Pa. 


Witkin Precision Castings 
20! E. 126 St., New York 35, New York 


York Castings, Inc. 
32 Latta Rd., Rochester 12, N. Y. 


Z & H Manufacturing Co. 
Div. of General Casting Corp. 
1000 Division St., Peekskill, N. Y. 


Zenith Precision Casting Co. 
130 W. 46th St. 
New York, N. Y. 


EQUIPMENT 


Ajax-Electrothermic Div. 
Ajax-Magnethermic Corp. 
Ajax Park, Trenton, N. J. 


Alloy Metal Products, Inc. 
2333 Rockingham Rd., Davenport, la. 


American Refractories & Crucible Corp. 
345 Washington Ave., North Haven 
Conn. 


Axel Plastics Research Labs. 
1061 Manhattan Ave., Brooklyn, N. Y. 


British Machines & Foundry Co. 
Clino Div., 80 Shore Rd. 


Port Washington, L. |., N. Y. 





INVESTMENT 
CASTINGS 


“Lost Wax Process” 
Finished to Your Requirements 
Ideas - Engineering - Proto Types -Short Runs 
High Production Runs 


For Castings Average or Complex with 
Complete Range of Ferrous and Non 
Ferrous Materials. 
Call us for Quick Delivery & Economi- 
cal Production in Low & High Volume 
Parts. 

PROMPT QUOTATIONS — WRITE OR CALL 


INDEPENDENT 


STEEL CASTING CO., INC. 


P. O. BOX 157, U. S. 12 & GRAND AVE. 
NEW BUFFALO, MICHIGAN 
TELEPHONE 973 
Circle No. 82 on Reader Service Card 
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Cannon-Muskegon Corp. 
2875 Lincoln St., Muskegon, Mich. 


Casting Supply House 
62 West 47th Street, New York 36, 
New York 


Centrifugal Casting Supply Company 
17 West 60 Street 
New York 23, New York 


Consolidated Electrodynamics Corp. 
1775 Mt. Read Blvd., Rochester, N. Y. 


Denton Precision Casting Co. 
276 Washington, Providence, R. |. 


Joseph Dixon Crucible Co., The 
167 Wayne St., Jersey City, N. J. 


Ecco High Frequency Corp. 
7020 Hudson Blvd., North Bergen, N. J. 


Electro Refractories & Abrasives Corp. 
Vars Bldg., 344 Delaware Ave. 
Buffalo, N. Y. 


Denver Fire Clay Co. 
3037 Blake St., Denver 17, Cole. 


Dick Ells Co. 
908 Venice Blvd., Los Angeles, Calif. 


Greenwood Corp. 
P. O. Box 142, Elkhart, Ind. 


Harbison-Walker Refractories Co. 
307 Fifth Ave., Pittsburgh, Pa. 


Hauck Mfg. Co. 
124 Tenth St., Brooklyn, N. Y. 


Hy-Rota Corp. 


1817 Commerce St., Muskegon, Mich. 


Illinois Mineral Co. 


Cairo, Ill. 


Inductotherm Corp. 
412 Illinois Ave., Delanco, N. J. 


Jimco Engineering Co. 
4208 W. Maypole Ave., Chicago, |. 


Kuhlman Electric Co. 
Detroit Electric Furnace Div., 
26th St., Bay City, Mich. 


Lava Crucible-Refractories Co. 
2408 First Nat'l. Bank Bldg. 
Pittsburgh, Pa. 


Lepel High Frequency Laboratories, Inc. 
54-18 37th Ave., Woodside, N. Y. 


Leyden Hydraulics, Inc. 
1800 N. River Rd., Melrose Park 2, Ill. 


Lindberg Engineering Co. 
Lindberg-Fisher Div., 2463 W. Hubbard 
St., Chicago 12, Ill. 


Manufacturing Instrument & Too! Co. 
111 Industrial Road East 
Clifton, New Jersey 


Meister Engineering Co. 
321 River Rd., Nutley 10, N. J. 


NRC Equipment Corp. 
160 Charlemont St., Newton, Mass. 


New York Air Brake Co., The 
3529 Washington St., Boston, Mass. 


Niranium Products 
203 East 18th St., 


Norton Co. 
| New Bond St., Worcester, Mass. 


Ohio Crankshaft Co., The 
Tocco Div., 3800 Harvard Ave., 
Cleveland, Ohio 


New York, N. Y. 


Pangborn Corp. 
Pangborn Blvd., Hagerstown, Md. 


Reed-Prentice Div. 


Package Machinery Co. 
330 Chestnut St., East Longmeadow, Mass. 


Ross-Tacony Crucible Co. 
Robbins & Milnor Sts., Philadelphia, Pa. 


Alexander Saunders & Co. 
95 Bedford, New York, N. Y. 


Schurs Oi! Burner Co. 


8500 Zamore Ave., Los Angeles, Calif. 


Sta-Warm Electric Co. 
525 N. Chestnut St. 


F. J. Stokes Corp. 
5500 Tabor Rd., Philadelphia, Pa. 


Ravenna, O. 


Surface Combustion Corp. 
2375 Dorr, Toledo, Ohio 


Unicast Corp. 
P. O. Box 212 
Hastings-On-Hudson, New York 


Vesuvius Crucible Co. 
2216 Palmer St., Swissvale, Pittsburgh, Pa. 


Zirconium Corp. of America 


31501 Solon Rd., Solon, Ohio 
INSPECTION & TESTING 


American Chain & Cable Co., Inc. 
Wilson Mechanical Instrument Div. 
230 Park Ave. 

New York 17, N. Y. 


Bausch & Lomb Incorporated 
99560 Bausch St. 
Rochester 2, N. Y. 


Cincinnati Sub Zero Products 
3930 Reading Rd. 
Cincinnati 29, Ohio 





sCcCotTtTr 
investment 
castings 


Complete range of sizes and 
alloys cast to commercial and 
aircraft quality by standard 
investment and wax shell tech- 
niques. 

Metals poured: carbon and low 
alloy steels, stainless steels, 
wear resisting steels, tool and 
die steels, brass and bronzes, 
aluminum and magnesium al- 
loys, rare and coinage metals. 
Write for complete details. 





DIVISION OF ROLLE 
MANUFACTURING COMPANY 
Cannon Avenue, 

Lansdale, Pa 


SscorTt Tt 
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Eastman Kodak Co. 
Industrial X-Ray Div. 
343 State St. 
Rochester 4, N.Y. 


Engis Equipment Co. 
431 S. Dearborn St. 
Chicago 5, Ill. 


General Electric Company 
X-Ray Department 
4855 Electric Avenue 
Milwaukee |, Wisc. 


{mage Instruments, Inc. 
2300 Washington St. 
Newton Lower Falls 62, Mass. 


industrial Overlay Metals, Inc. 
Eaton, Ohio 


International Research & 
Development Corp. 


6150 Huntley Rd. 
Worthington, Ohio 


National Ultransonic Corp. 
111 Montgomery Ave. 
Irvington II, N.J. 


Picker X-Ray Corp. 
25 So, Broadway 
White Plains, N.Y. 


Projecto-Graph Instruments Corp. 
Rochester Hill Rd. 
Rochester, N. H. 


Shannon Luminous Materials Co. 
7356 Santa Monica Blvd. 
Hollywood 46, Calif. 


Sperry Products Company 
Div. of Howe Sound Co. 
Danbury, Conn. 





At HB&S you can 


* pick up the phone and get the 
answer to your question on 
the spot 


call an order in for same day 
shipment, in an emergency 


receive palletized delivery to 
any poiat within your plant 
and the many other big little 
things that help you produce 
a better product at lower 
costs. 


At HB&S you get big-order, big 
company attention. Service is in- 
dividualized to fit your needs ... 
specifically engineered to meet 
your requirements. 


*also aluminum, bronze, 


lead, brass, zinc 


See what a difference HB&S service . . 
HB&S quality make: 


Spectrographic analysis of all production 
Alloy number on every ingot 

Heat number on every pallet 
Start-to-finish quality control for alloys 
100% on spec, 


And yours for the asking Henning’s 
Pocket Guide to Better Casting 


Write TODAY — 
for your copy of 
“Die Casting 
with Zine Base 
Alloys" explain- 
ing the factors 
influencing the 
production of 
sound castings 
and the causes 
of faults and de- 
fects, 


HENNING BROS. & SMITH, INC. 


P 91-117 Scott Ave., at Randolph St., Brooklyn, N. Y. 


Telephone: HYacinth 7-3470 


@ Smeliers and refiners of aluminum, bronze, brass, zinc, lead 
Dependable service since 1922 @ Distributors of Olin Prime Aluminum. 
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Stebar Co. 
217-28th Ave. North 
Minneapolis |!, Minn. 


Torsion Balance Co., The 
35 Monhegan St. 
Clifton, N. J. 


Ullman Devices Corp. 
P. O. Box 398 
Danbury Road 
Ridgefield, Conn. 


Westinghouse Electric Corp. 
X-Ray Dept. 
2519 Wilkens Ave. 
Baltimore 3, Md. 


MATERIALS 


Anderson Chemical Co. 
Stauffer Chemical Co. Div. 
Weston, Mich. 


M. Arqueso & Co., Inc. 
441 Waverly Ave., Mamaroneck, N. Y. 


Axel Plastics Research Labs. 
1061 Manhattan Ave., Brooklyn, N. Y. 


Bakelite Co. 
A Div. of Union Carbide Corp. 
30 E. 42, New York, N. Y. 


Bareco Wax Co. 
Div. of Petrolite Corp., 424 S. Cheyenne, 
P. O. Box 2009, Tulsa, Okla. 


Casting Supply House 
62 West 47th Street, New York 36, 
New York 


Centrifugal Casting Supply Company 
17 West 60 Street, New York 23, 
New York 


Corning Glass Works 
Corning, N. Y. 


Crestline Products Co. 
218 N. Fifth, Minneapolis, Minn. 


Denton Precision Casting Co. 
276 Washington, Providence, R. |. 


Joseph Dixon Crucible Co., The 
167 Wayne St., Jersey City, N. J. 


Dreifus Steel Corp. 
8 Cynwyd Rd., Bala-Cynwyd, Pa. 


Dura Commodities Corp. 
20 Vesey, New York, N. Y. 


Dick Ells Co. 
908 Venice Blvd., Los Angeles, Calif. 


R. W. Greeff & Co., Inc. 
10 Rockefeller Plaza, New York, N. ¥. 


A. P. Green Fire Brick Co. 
Mexico, Mo. 


Greenwood Corp. 
P. O. Box 142, Elkhart, Ind. 


Harbison-Walker Refractories Co. 
307 Fifth Ave., Pittsburgh, Pa. 


J. |. Holeomb Mfg. Co. 
Research Lab., 440! Cold Spring Rd. 
Indianapolis, Ind. 


Illinois Mineral Co. 


Cairo, Ill. 


Kerr Mfg. Co. 
6081 12th St., Detroit, Mich. 


PRECISION METAL MOLDING 
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CASTING SUPPLY HOUSE 


els 
INVESTMENT, WAX, STEEL CRUCIBLES, 
FLASKS and EQUIPMENT 


East Coast Distributor for: 


KERR MFG. CO. 


Non Ferrous Investments 
DURACAST—Work horse of the industry. 
DURACAST 20—For large castings where extra 

strength is needed. 
K-90—Good surface and easy breakout. Recom- 
mended for waveguide work. 

Ferrous Investments 
FERROMOLD—Phosphate Bond back-up material 
where vacuum investing is used. 
VIBRAPOUR—Phosphate Bond packing type ma- 
terial for maximum permeability. 


WAI MET ALLOYS CO. 


A complete line of stainless steels, tool steels and super alloy 
steels in Ingots, Shot and Hex bars. Large inventory always 
on hand for immediate delivery. 


YATES MFG. CO. 


The best in Pattern Waxes. A complete line of Wax Shapes and 
Soluble Shapes in addition to producing any wax shape you 
require in quantity. 


SAMPLES AND TECHNICAL HELP ALWAYS AVAILABLE 


C A. we ey House 


UDSC YN 6 0290 


WHAT DO COLUMBIA 


IN A DIE STEELS 
CLARITE (type T1) 


CASTING? The “‘work horse’ leader of all 
High Speed Steels 





That die casting you need, whether 
simple or complex, deserves the serv- Product of Skilled 

ices of specialists in producing for American Workmen 
today’s competitive markets. 





Make sure early in its design. Sub- 
mit your preliminary blueprints to 
Advance engineers for a critical re- 
view. Their recommendations and 
special facilities and processes may 
easily be the determining factor in its 
most efficient production. 








These symbols are your 
assurance of highest quality 
control of zinc and aluminum 
alloys under ADCI standards. 


ADVANCE COLUMBIA TOOL STEEL COMPANY 


TOOL AND DIE CASTING COMPANY 460 Lincoln Highway 
SERVING INDUSTRY SINCE 1920 


3782 N. Holton Street @ Milwaukee 12, Wisconsin 
Circle No. 3 on Reader Service Card 
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Tamms Industries Co. 


ich Resi Sith tad 
lah Resin, “esters Sas oe 228 N. LaSalle, Chicago, Ill. 


125 W. Verduga Avenue 


Burbank, California Unicast Corp. 


P. O. Box 212 
Hastings-On-Hudson, New York 


Union Carbide Chemicals Co. 
30 E. 42, New York, N. Y. 


Union Carbide Plastics Co. 
30 East 42nd St., New York, N. Y. 


U. S. Stone Corp. 
83 McLean Bivd., Paterson, N. J. 


Lava Crucible-Refractories Co. 
2408 First Nat'l. Bank Bldg. 
Pittsburgh, Pa. 


Martin Mfg. Co. 
Box 665, Richmond, Tex. 


National Aluminate Corp. 
6216 W. 66 Place, Chicago, Ill. 


Niranium Products 


203 East 18th St., New York, N. Y. 


Perma-Flex Mold Co., The 
1919 E. Livingston Ave., Columbus, Ohio 


Pre-Vest, Inc. 
23420 Lakeland Bivd., Cleveland, O. 


Quartz Products Corp. 
688 Somerset St., Plainfield, N. J. 


Ransom & Randolph Co., The 
P. O. Box 905, Toledo, O. 


Wasco Laboratories 
E. Skyline Lake Dr., Wanaque, N. J. 


Whip-Mix Corp. 
411-13-15 W. Avery, Louisville, Ky. 


Yates Mfg. Co. 
340 W. Huron, Chicago, Ill. 


Zirconium Corp. of America 
3150! Solon Rd., Solon, Ohio 


METALS & ALLOYS 


Alloy Metal Products, Inc. 
2333 Rockingham Rd., Davenport, la. 


Riches-Nelson, Inc. 
342 Madison Ave., New York, N. Y. 


Alexander Saunders & Co. 
95 Bedford, New York, N. Y. 





HANNIFIN 
HYDRAULIC 
DIE CASTING 
TRIM PRESSES 


Give you more parts per hour 


OPEN GAP OR COLUMN TYPES 


@ High speed operation 

@ Easier set-up 

@ Longer die life 

e@ Complete operator safety 
@ 2 to 150 tons 


Faster Speeds * Lower Prices * Quick Delivery 


YOU GET THESE FEATURES: 

1. Safe, dual electric (or hand) controls 

2. Automatic reverse on pressure or distance (adjustable) 
3. Adjustable ram pressure 

4. Extra-large tables standard 

5. All-steel welded and stress-relieved construction 

6. Hardened and chrome-plated rams and guide rods 


For the full story of the advantages of high speed hydraulic trimming, send for our 
Bulletin 142. Or call in your Hannifin representative—he's a trained production analyst. 


HANNIFIN COMPANY 


581 South Wolf Road 7 Des Plaines, Illinois 


A DIVISION OF PARKER -HANNIFIN CORPORATION 
Circle No. 42 on Reader Service Card 
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Alloys & Chemicals Mfg. Co., Inc. 
4365 Bradley Rd., S.W., Cleveland, Ohio 


Aluminum Smelting & Refining Co. 
5463 Dunham Rd., Bedford, O. 


American Metal Climax, Inc., Amco Div. 
1270 Ave. of the Americas, Rockefeller 
Center, New York 20, N. Y. 


American Metal Climax, Inc., Amco Div. 
Federated Metals Div., 
120 Broadway Ave., New York, N. Y. 


Apex Smelting Co. 
2537 W. Taylor St., Chicago, Ill. 


Armco Steel Corp. 
703 Curtis St., Middletown, O. 


Belmont Smelting & Refining Works, Inc. 
330 Belmont Ave., Brooklyn, N. Y. 


Beryllium Corp., The 
Tuckerton Rd., Reading, Pa. 


Brush Beryllium Co. 
5209 Euclid Ave., Cleveland, Ohio 


Cannon-Muskegon Corp. 
2875 Lincoln St., Muskegon, Mich. 


Casting Supply House 
62 West 47th Street, New York 36, 
New York 


Cerro De Pasco Sales Corp. 
300 Park Ave., New York, N. Y. 


Deloro Stellite 
Box 341, Belleville, Ont., Can. 


Dreifus Steel Corp. 
8 Cynwyd Rd., Bala~-Cynwyd, Pa. 


Dick Ells Co. 
908 Venice Blvd., Los Angeles, Calif. 


Foote Mineral Co. 
18 W. Chelten Ave., Philadelphia, Pa. 


Frankel Co., Inc. 
19300 Filer Ave., Detroit, Michigan 


General Electric Co. 
| River Rd., Schenectady, N. Y. 


Haynes Stellite Company 
Levan Bldg., Kokomo, Indiana 


Niranium Products 
203 East 18th St., New York, N. Y. 


Sherritt Gordon Mines, Ltd. 
Fort Saskatchewan, Alberta, Can. 


Shields & Co. 
10 Delancy, Newark, N. J. 


L. E. Simmons Refining Co. 
440 N. Orleans St., Chicago, Ill. 


United Refining & Smelting Co. 
2920 W. Carroll Ave., Chicago, III. 


U. S. Reduction Co. 
Melville & Chicago Aves., P. O. Box 30, 
East Chicago, Ind. 


Vanadium-Alloys Steel Co. 
Latrobe, Pa. 


Vascoloy-Ramet Corp. 
800 Market St., Waukegan, Il. 


WaiMet Alloys Co. 
1999 Guoin St., Detroit, Mich. 


M.A. Young & Co. 


Ohio Edison Bidg., Box 1048 
Youngstown, Ohio 


PRECISION METAL MOLDING 





DIE MAKERS — DIE CASTERS 


Standardize |BRONZE POWDER 


with D-M-E for GEARS 
and Save! that FIT 


Reduce design time and cut die construction costs with 


these D-M-E STANDARDS—combined to fit your needs! TH. JOB 
For added savings, start with D-M-E Standards—they’re “better f 
to begin with” because they’re made of the finest steel, finish- 
ground flat and square. Only D-M-E Standards give you “custom- 


made” construction with the cost-saving benefits of standardized, 
interchangeable components. 





SSCHSSSSSSSSHSSSSSSSSSSSSSESEBPSSESESSSESESESSEEEHEEEEESEEE 


RACK and PINION HYDRAULIC 
EJECTION EJECTION 








D-M-E Standard From 9%” x 8” 
Cavity to 23%4" x 35%" 
Retainer Sets 


CONTROL OF OUR DIMINISH- 

ING WATER SUPPLY DEMANDS 
> EFFICIENT METERS IN 

GREATER NUMBER WITH 

FEWER AND BETTER 

OPERATING PARTS 





Matching metal powder gears, supplied by a custom 
fabricator* ready for assembly, provide this ROCK- 
WELL water meter gear train with friction-free operation, 
low parts cost, precision and durability. 


D-M-E Standard 
EJECTOR BOXES D-M-E Standard 

up to 18” x 3512” EJECTOR HOUSINGS 
up to 23%” x 3542” Nonferrous powder metallurgy can produce accurate, low-cost components 


for your products as well. 





*The PRESMET Corp., Worcester, Mass. 


IT’S 
NEW! 








+e for 170 pase 

DME Catalog, — 
lete data an 

orices—OF call or write 


1 D-M- 
Welded Steel Construc- AY for 
tion (Patented )—30% Branc T Oformation. 
lighter than cast-iron additional! 
boxes! 
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WRITE TODAY 


DM DETROIT MOLD ee FOR YOUR 
ENGINEERING CO. Farias romsenvams |) FREE COPY. 





Contact Your nearest Branch for Faster Deliveries! 
@ DETROIT: 6686 E. McNichols Rd. —CHICAGO: 5901 W. Division St. 
HILLSIDE, N.J.: 1217 Central Ave.—LOS ANGELES: 3700 S. Main St. 
@ D-M-E CORP., CLEVELAND: 502 Brookpark Rd.—DAYTON: 558 Leo St. 
@ D-M-E of CANADA, inc., TORONTO, ONT.: 156 Norseman Ave. 
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million castings a year from these 





. * 
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PUTTING THE NEW CARS 
IN TRIM FOR READY SALES 


At the TRILEX CORPORATION, Wayne, 
Mich., this efficient battery of 14 KUX 
Hot Chamber Die Casting Machines 
(400- and 600-ton) is part of the com- 
plete Trilex facilities for modern die 
casting, fully automatic plating, finish- 
ing, and assembling. 


[XID tie casting machines 


“THE PRIMARY concern of the major automobile manufacturers 
for die-cast trim parts is quality,” says John Airey, president of 
Trilex Corporation, important suppliers in the automotive and appli- 
ance field. “That’s why we have use KUX Die Casting Machines 
since 1945. They produce hardware finish quality castings. 


“But along with quality,” Mr. Airey continues, “auto makers as 
well as appliance men consider price. We’ve found that KUX 
machines can be depended on for minimum maintenance and 
minimum downtime. They put us in a better position to compete on 
a cost-per-unit basis.” 


Whether your main concern is lower production costs, higher 
quality or both, investigate the advantages of KUX Die Casting 
Machines. 28 all-new strain gauge proven KUX models, 50 to 2000 
tons, for both hot or cold chamber operation, available with auto- 
matic cycling mechanism and KUX patented “Vac-U-Die” and 
“Auto Feed“ systems of vacuum die casting. 


Write for full details of the 
28 all-new KUX models illustrated in the latest 
KUX Die Casting Machine Catalog. 
(U) MACHINE CoO. 
6725 North Ridge Avenue, Chicago 26, Illinois 
Circle No. 75 on Reader Service Card 
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To receive any of the free literature listed in this issue tear out a reader service card and circle the proper numbers. 


BE SURE YOUR NAME, ADDRESS, COMPANY NAME, & JOB TITLE ARE LEGIBLE. 
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© _idDATA OFFERED IN THIS MONTH’S ADS 


Qualified readers may obtain any of these free reference materials 
by circling the numbers on the Reader Service Cards 


Stamping & Marking—Acromark 
Co.—Catalog—and price list on a 
line of stamping and marking 
machines. 

Tool Steels—Allegheny Ludlum 
Steel Corp.—Technical literature— 
list describes 125 technical publica- 
tions on tool steels. 

Die Castings—American Smelting 
& Ref. Co.—Technical information 
—on electrolytically refined high 
grade zinc and other alloys for 
die casting. 

Aluminum Alloys—Apex Smelting 
Co.—Brochure—lists the composi- 
tion, mechanical properties and 
heat treatments of standard alumi- 
num alloys. 

Investment Casting—Arwood Corp. 
—44-page manual—‘‘Practical 
Guide to Investment Casting.” 
Piston Rings—Auto-Diesel Piston 
Ring Co.—Catalog—lists: plunger 
rings, tips, liners and combination 
tip-rings. 

Die Casting Machines—B & T Ma- 
chinery Co.—Catalog—gives com- 
plete specifications on a line of 
high-pressure, hot and cold cham- 
ber die casting machines. 
Compacting Presses—Baldwin- 
Lima-Hamilton Corp—Technical 
data—on compacting presses for 
large, high density, close tolerance 
parts. 

Investment Casting—Centrifugal 
Casting Supply Co.—Technical bul- 
letins—describe investments, a 
vacuum mix, automatic industrial 
injector and other products. 

Die Casting Machines—Cleveland 
Automatic Machine Co.—Technical 
data—on a line of high-speed die 
casting machines from 100 to 2000 
ton capacities. 

Investment Casting—Corning Glass 
Works—Information—on Glascast 
mold and core material which fea- 
ture an extremely low coefficient 
of thermal expansion. 
Standardized Die Components— 
Detroit Mold Engineering Corp.— 
170-page catalog—describes stand- 
ardized die components which re- 
duce design time and cut die con- 
struction costs. 

Die Castings—Dollin Corp.—16- 
page facilities brochure—describes 
and illustrates die casting services, 
facilities and equipment. 

Tool & Die—Gentry Carbide Tool 
& Die Co.—6-page brochure—shows 
their equipment for making car- 
bide tools and dies. 

Metal Powder—The Glidden Co.— 
Technical literature—describes the 
Resistox Metal Powders that are 
prepared by a_ special process 
which removes all soluble salts. 


27 Small Die Castings—Gries Repro- 


ducer Corp.—Technical data—on 
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small zine alloy die castings. 
Zine Die Casting—Henning Bros. & 
Smith, Inc.—Engineering data—on 
die casting with zinc alloys. 
Investment Casting—Hitchiner 
Mfg. Co.—13-page booklet—ex- 
plains the ceramic shell invest- 
ment casting process and shows 
their facilities. 

Die Casting Machines—Hydraulic 
Press Mfg. Co.—Information—on a 
complete line of hot and cold 
chamber die casting machines from 
100 to 2000 ton capacities. 
Induction Heating—Lepel High 
Frequency Laboratories, Inc.—Cat- 
alog—describes a line of high fre- 
quency induction heating equip- 
ment. 

Sinterings—Merriman Bros., Inc.— 
Technical bulletin—and catalog on 
highest quality, dimensionally ac- 
curate sinterings. 

Sinterings—New Jersey Zinc Co.— 
Technical manual—tells how to de- 
sign for pressed brass and nickel 
silver metal powder parts. 

High Vacuum Furnace—Kinney 
Mfg. Div., New York Air Brake 
Co.—Technical literature—on a 
high vacuum furnace that melts 
pieces up to 50 lbs. 

Trim Presses—Hannifin Co.—Tech- 
nical literature—lists specifications 
and advantages of open gap or 
column type trimming presses. 
Sinterings—Reese Metal Products 
Corp.—Brochure—tells how to cut 
precision parts cost with the Remet 
powdered metal process. 

Alloy Powder—Republic Steel 
Corp.—Technical booklet—gives 
engineering data and test results 
on medium high strength alloy 
powder MHS 6450. 

Ladies & Skimmers—Spincraft, Inc. 
—Technical data—and price list for 
stainless steel ladles and skimmers. 
Compacting Presses—F. J. Stokes 
Corp—Data sheet—on single-sta- 
tion, multiple motion compacting 
presses with secondary lower mo- 
tion. 

Steel Finishing Balls—Abbott Ball 
Co.—Technical Bulletin AP-1—de- 
scribes barrel finishing media for 
producing mirror-like finishing. 
Chemical Finishing—Allied Re- 
search Products, Inc—Data file— 
on process chemicals for the metal 
finishing industry. 

Painting Equipment—Conforming 
Matrix Corp.—Bulletin—describes 
electroformed masks, automatic 
painting machines, part and mask 
fixtures, and mask washers. 
Vibratory Finishing—Roto- Finish 
Inc.—Technical booklet—describes 
the Vibratron for precise finishing 
of castings. 

Die Casting Machines—Lester- 


Phoenix, Inc.—Specifications—on a 
complete line of die casting ma- 
chines. 

Mold Lubrication—Pierce - Waller 
Inc—Data sheet—on the Air-Lube 
system for cleaning and lubricat- 
ing mold surfaces. 

Investment Castings—Scott Casting 
& Mfg. Co—Literature—on the 
complete range of sizes and alloys 
cast by standard investment and 
wax shell techniques. 

Dry Acid—Enthone Div. Amer. 
Smelt. & Ref. Co—Technical data— 
on water soluble dry Enth-Acid 82 
for cleaner activated surfaces and 
shorter plating times. 
Crucibles—Denver Fire Clay Co.— 
Catalog—gives full information on 
a line of crucibles and funnels for 
the casting industry. 

Die Casting Machines—Kux Ma- 
chine Co.—Catalog—gives complete 
specifications on a line of 28 die 
casting machines. 

Low-Hydrogen Nicke!l—Sherritt 
Gordon Mines Ltd.—Brochure— 
gives prices and delivery informa- 
tion on Sherritt nickel and cobalt. 
Investment Castings—Humphrey 
Castings, Inc—34-page facilities 
brochure—explains the investment 
casting process and shows some of 
its applications. 

Investment—Kerr Mfg. Co.—Cata- 
log—describes Duracast, a non- 
ferrous investment, and other in- 
dustrial products. 

Casting Alloys—WaiMet Alloys Co. 
—Technical data—on casting alloys 
tailored to particular end uses. 
High Temperature Alloy—Cannon- 
Muskegon Corp.—Technical bulle- 
tin No. 86—gives data on Rene 41, 
an alloy for use in the 1200°- 
1800°F. range. 

Wax Shapes—Yates Mfg. Co.— 
Technical literature—describes a 
complete line of wax shapes for 
investment casting. 

Investment Castings—lInvestment 
Casting Co.—Booklet—tells how to 
cut costs, speed production and re- 
auce machining with investment 
casting. 

Investment Casting—Misco Preci- 
sion Casting Co.—External House 
organ—includes news of latest 
processes and case histories of 
special investment castings. 
Investment Casting—Misco Preci- 
sion Casting Co—I.C.I. handbook— 
tells how to design and buy in- 
vestment castings. 

Investment Casting—Misco Preci- 
sion Casting Co—l6mm movie— 
for technical groups—shows in- 
vestment casting methods, tooling, 
gaging, engineering problems and 
representative castings. 


continued on page 95 





Circle No. 37 on Reader Service Card 
it takes 
‘More Than 
a Machine” 
to Produce 


Die Castings... 
and MILWAUKEE has what it takes! 





—_ Among other needed factors, it takes a staff of trained die 
tg casting engineers . . . skilled die designers . . . die builders 





.. . machine operators . . . plus an intimate knowledge of 

the die casting process, its limitations and _ possibilities. 
er! Most important, it takes the kind of know how acquired 
only through years of specialization in the design and pro- 
Milwaukee operates under duction of die castings in many shapes and sizes for 
= | rere om Ha = thousands of different applications. 
Institute. 








A pioneer of the die casting industry, Milwaukee offers 
everything you need for the production of fine die castings 

. completely modern plant facilities . . . highly skilled 
technicians . . . and more than 50 years of continuous 
service to die casting users throughout industry. 


Milwaukee has a separate plant for the production of 
Lead and Tin Die Castings. 


LWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET+> MILWAUKEE 12, WISCONSIN 
Established 1909 





4th in a series of POWDERED METAL PARTS applications by REESE 


when SERVICE | According to Mr. George 


Paul, Chief Engineer, Sar- 


and K N 0 W “a H 0 W , gle ap sea bie s 


metal parts producers were 


count as much as ; contacted to make these 


= low cost, close tolerance, 
~ L 0) N 0) Vi y "| complex parts. Reese was 
~ the only one interested. 


We now find other practi- 


3 Remet Powdered Metal Parts | cal opplications and will, 
go into Sa rgent & Greenleaf of course, use Reese as our 


prime source”. 
FILE CABINET LOCKS 


(A) PLUG 
(B) FILLER 
(C) BOLT 


Formerly a zine base die cast- 
ing . . . now sintered brass for 
a higher melting point for use on amy 


insulated files. FREE BROCHURE 


“How to Cut Precision Parts 
Cost with the Remet Powdered 
Metal Process’’ shows how the 
Reese Corp. can help you. 
Send for your copy today. 


Gears * Pinions * Cams * Ratchets 
Oilless Bearings * Bushings * Ma- 
chine and Structural Parts in 
REESE METAL PRODUCTS CORPORATION Copan «eee eet ° ACY 
UCTS CORPO a STEEL * NICKEL SILVER * COPPER 
537 Howard Ave., Lancaster 10, Penna. INFILTRATED IRON 
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DIE ALIGNMENT (cont.) 


formation in order to grind the con- 
trol faces and restore alignment, 
without any loss in mating accu- 
racy. 

Several dies have been con- 
structed in this manner (figure 2) 
and are an improvement over the 
dowel pin type. 

Advantages of this system are: 

1. Perfect alignment regardless 
of temperature. 

2. Mismatch of the cavities can 
be corrected by merely grind- 
ing the control surfaces. 

. The pins do not decrease the 
die surface available because 
they are located on the edge 
not on the face. 

. The location or alignment of 
the pins is not critical as only 
the surface toward the die 
does the locating. 

. The pins can be made of 
rough flat stock that has been 
ground on one surface. 

. The pins can be easily re- 
placed or moved to a new lo- 
cation. 

. There are no dowel holes to 
trap splashed metal. 

. No accurate hole spacing or 
boring is necessary. 

9. Two or more bolts can secure 
the pin to the locating surface. 


REDESIGN (cont.) 


corrosion problems since there is 
very little electro-chemical action 
between steel and aluminum and 
between steel and brass. This im- 
provement can not, of course, be 
measured in percent or in dollars, 
but only in customer satisfaction. 

After machining all of the die 
cast aluminum parts are given a 
chromate (Iridite) treatment. This 
serves as a passivating surface 
treatment on parts not painted and 
as a good paint base. 


PRECISION METAL MOLDING 
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jobs & equipment 





POSITIONS OPEN 


MASTER DIE CASTER with proven super- 
visory experience wanted as partner to 
establish new eastern shop with substantial 
assured aluminum die cast business. Supply 
resume of educational background, experi- 
ence, and previous earnings in first letter. 
Your confidence respected. Box 5360. 


ASSISTANT TO SALES MANAGER—To 
perform liaison function between sales and 
customers concerning engineering and pro- 
duction matters. Competency and experi- 
ence in oral and written communications 
important. Experience with sales or engi- 
neering in investment castings desired. Pre- 
cision Castparts Corp., 4600 S.E. Harney 
Drive, Portland 6, Oregon. 











TOOLROOM FOREMAN—Well established, 
Eastern, custom die casting company re- 
quires an experienced Toolroom Supervisor. 
The man we are seeking is probably a 
former diemaker with a minimum of 5 years 
supervisory experience. This is an excellent 
opportunity for qualified man. Please sub- 
mit resume giving experience and salary 
requirements. All replies will be answered 
and treated confidentially. Box 6160. 





ENGINEER—ASSISTANT CHIEF DIE CAST- 
ING DESIGN—Medium size die casting 
plant requires Assistant Chief Design Engi- 
neer. Responsibilities would include estimat- 
ing cost of castings, dies and secondary 
tools from blueprints, supervision of design 
and construction, subcontracting tool work 
to outside shops. Man we seek should have 
engineering background and 5-8 years practi- 
cal experience. Excellent opportunity. Please 
submit resume and salary requirements. All 
replies will be acknowledged and held con- 
fidential. Box 6260. 





TOOLING SUPERVISOR—A progressive, 
expanding investment casting company on 
the West Coast, undertaking many unusual 
and advance projects, has opening for an 
experienced tooling supervisor. Must possess 
a high degree of skill in scheduling, print 
interpretation, die sinking and die estimat- 
ing. This is a growth position in modern 
facilities with many fringe benefits, includ- 
ing profit sharing. Send resume to Box 6360. 
DIE CAST ENGINEER experienced in de- 
signing and estimating. Capable of man- 
aging department. Write giving full par- 
ticulars. Hampden Brass & Alumimun Co., 
262 Liberty St., Springfield, Mass. 


PROCESS ENGINEER—Aggressive Southern 
California Investment Foundry, ferrous and 
non-ferrous, offers opportunity to engineer, 
with successful investment casting back- 
ground, who has tooling, metallurgical or 
process development experience. For inter- 
view send resume to Rex Precision Products, 


Inc., 11825 Major St., Culver City, Cali- 


fornia. 








DIE CAST FOREMAN WANTED: for new 
progressive aluminum and zinc die casting 
plant in Southeast. Must have background in 
volume production of zinc and aluminum die 


JUNE, 1960 


castings. Be able to take complete charge 
of casting department. Reply giving educa- 
tion, experience and salary requirements. 


P. O. Box 6560. 


DIE CAST TOOL AND DIE MAKER 
WANTED: to take charge of tool and die 
department of new progressive die casting 
plant in Southeast. Must have good back- 
ground in die building and die maintenance. 
Real opportunity for right man. Reply giving 
education, experience and salary require- 


ments. P. O. Box 6660. 
EXPERIENCED SALES REPRESENTATIVE for 


Wisconsin and another for Indiana to handle 
Chicago, long established, quality job shop, 
zinc and aluminum die casting service on 
commission basis. Give details and lines car- 








ried. Write Box 6460. 





FOR SALE 





INVESTMENT CASTING EQUIPMENT—Wax 
injectors, 20 Ib. arc furnaces, belt grinders, 
dust collectors, Magnaflux unit, 2150° glo- 
bar furnace. Near new. Offers accepted. H. 
W. Hulver, 10512 Sherer Road, Lees Sum- 
mit, Missouri. 


100 Ton Cleveland Zinc Die Casting Ma- 
chine, Model 50, Serial No. 3006. This 
machine has recently been reconditioned 
and performs very well. Asking price— 
$3,000. Los Angeles Die Casting Co., 340 
Crocker St., Los Angeles 13, California— 
Phone MAdison 4-090!. 








for quality castings 


maces = — 


better and handle easier. 


Toreate WORLD'S LARGEST 





Electrolytically refined TADANAC Brand Special High Grade Zinc, 
is a high quality product that means efficient, trouble-free performance 
from your casting units. With TADANAC Brand you can be sure of 
uniform quality, reliable supply and prompt delivery. Further assistance 
is readily available from our Technical Service Staff, who are fully conver- 
sant with the zinc die-casting industry. For your convenience TADANAC 
Brand Special High Grade slabs have just been re-designed to travel 


When you order zinc specify TADANAC Brand. 


CO'MIN'EO 


THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA LIMITED 
LEAD-ZINC PRODUCER 


Tadanac Brand Metals are sold in United States by American Meta! Climax, Inc., 
New York, Chicago, Detroit, Los Angeles 
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S$ EXHIBITORS LITERATURE FROM M.P.LF. SHOW 


For those who missed the Metal 
Powder Industries Federation show 
in Chicago, here's a list of exhibi- 
tors’ literature which was available. 
Use the reader service card facing 


page 90. 





259 Iron Powders—Crane Co.—Engi- 
neering data—on the current 
grades of Plast-Iron metal powders. 

260 Iron Powders—Crane Co.—1ll-page 
brochure—on iron powder tells 
how its made and used. 

261 Iron Powders—Crane Co.—Engi- 
neering data—shows the strength 
and growth properties of Plast/ 
Iron grade B-261. 

Alloy Powder—Republic Steel 
Corp.—1l4-page engineering report 
—on the properties of medium 
high strength alloy powder type 
MHS6450. 

Alloy Powder—Republic Steel 
Corp.—23-page engineering report 
—on the properties of high strength 
type 6460 alloy powder. 

Nickel Powder—Sherritt Gordon 
Mines Ltd.—Brochure—describes 
the facilities and products of the 
mining and engineering divisions. 
Nickel Powder — Sherritt Gordon 
Mines Ltd.—Information—on the 
price and delivery of grades C, 
F and S nickel powders. 

Nickel Powder — Sherritt Gordon 
Mines Ltd.—13-page engineering 
report—on the sintering and alloy- 
ing properties of nickel-coated 
metal powders. 

Metal Powders — Sherritt Gordon 
Mines Ltd.—16-page technical bro- 
chure—describes the facilities and 
and metal powders available. 
Sinterings—National Sinter-Seal 
Co.—Technical booklet —discusses 
the sealing of pores in sintered 
metal parts. 

Sinterings—N ational Sinter-Seal 
Co.—Brochure—describes a unit 
for the sealing of powdered metal 
parts in your own plant. 
Graphite—Joseph Dixon Crucible 
Co.—Brochure—tells how Air-Spun 
graphite improves the strength and 
speeds the production of powdered 
metal parts. 

Graphite—Joseph Dixon Crucible 
Co.—Brochure—tells where colloi- 
dal natural graphite can be used. 
Graphite—Joseph Dixon Crucible 
Co.—Technical bulletin—gives a 
general description of colloidal 
natural graphite products and their 
uses. 

Sintered Brass—Witco Chemical 
Co.—12-page engineering report— 
on the effects of lithium stearate 
additions and various atmospheres 
on sintered brass compacts. 

Dry Lubricant—Witco Chemical Co. 
—Brochure—describes Impalpable 
Calcium Stearate M dry lubricant. 


275 Dry Lubricant—Witco Chemical Co. 


—Brochure—describes Impalpable 
Zinc Stearate M free flowing, non- 
agglomerating dry lubricant. 
Metallic Stearates—Witco Chemi- 
cal Co.—36-page technical booklet 
describes the properties and uses 
for metallic stearates. 

Endothermic Generators—lIpsen 
Industries, Inc.—Technical data— 
on gas and electric endothermic 
generators designed to supply car- 
rier gas to controlled atmosphere 
heat treating units. 

Heat Treating Furnace—Ipsen In- 
dustries, Inc.—Technical data—on 
the Series V-5-750 automatic high 
vacuum heat treating furnace. 
Heat Treating Furnace—lIpsen In- 
dustries, Inc.—Technical data—on 
the Series V-300 automatic, high 
vacuum, cold wall type, heat treat- 
ing furnace. 

Heat Treating Furnace—Ipsen In- 
dustries, Inc. — Technical data on 
the Series VVFC-10 x 14 auto- 
matic, high vacuum, cold wall type, 
heat treating furnace. 

Vapor Pressures—Ipsen Industries, 
Inc.—Chart—lists the vapor pres- 
sures of the elements at various 
temperatures. 

Heat Treating — Ipsen Industries, 
Inc.—7-page engineering report— 
on the effect of temperature uni- 
formity in heat treating. 
Bearings—The United States 
Graphite Co—7-page engineering 
bulletin — describes the properties 
of Gramix bronze bearings. 
Bearings—The United States 
Graphite Co—Technical brochure 
—lists the design requirements and 
metallurgical considerations for 
producing sintered bearings. 
Machine Parts—The United States 
Graphite Co—Technical brochure 
—lists the design advantages and 
metallurgical requirements for 
powdered metal machine parts. 
Sinterings—Chicago Powdered 
Metal Products Co.—Facilities bro- 
chure—lists the advantages of buy- 
ing their sinterings. 

Powdered Metal Blenders — Gen- 
eral Machine Co. of N.J.—Brochure 
—shows the Economizer System 
for efficient loading and unloading 
of conical blenders. 

Dust-Tite Valves—General Machine 
Co. of N.J.—Brochure—tells why 
leading manufacturers use Gemco 
spherical dust-tight valves. 
Blenders & Dryers—General Ma- 
chine Co. of N.J.—40-page booklet 
—gives all the facts on custom 
designed blenders and vacuum 
dryers. 

Coulter Principle—Coulter Indus- 
trial Sales Co—ASTM Technical 
Publication—explains the Coulter 
Principle for the electronic meas- 
urement of subsieve particle size 
and distribution. 
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Coulter Counter — Coulter Indus- 
trial Sales Co.—Brochure describes 
the Coulter Counter for the elec- 
tronic measurement of subsieve 
particle size and distribution. 
Compacting Presses—F. J. Stokes 
Corp.—Engineering data—on dual- 
pressure 300-ton hydraulic com- 
pacting presses. 

Compacting Presses—F. J. Stokes 
Corp.—Engineering data—on air- 
operated, multiple motion compact- 
ing presses in the low and medium 
pressure range. 


Compacting Presses—F. J. Stokes 
Corp.—Specifications—on a com- 
plete line of single punch and 
rotary compacting presses. 

Iron Powder—Alan Wood Steel Co. 
—Information—on the shipping, 
delivery and application of A. W. 
iron powder. 


Iron Powder—Alan Wood Steel Co. 
—Technical data—on A. W. iron, 
powder includes screen and chemi- 
cal analysis. 
Sinterings—Hoeganaes Sponge Iron 
Corp.—Engineering data—on the 
sintered properties of Ancor MH- 
100 and Ancor 80 iron-copper- 
carbon mixes. 

Compacting Press—Baldwin-Lima- 
Hamilton Corp. — Specifications — 
and general description of a 75- 
ton, mechanical compacting press. 
Compacting Press—Baldwin-Lima- 
Hamilton Corp. — Specifications — 
and general description of a 200- 
ton, mechanical compacting press. 
Iron Powders—Easton Metal Pow- 
der Co.—Technical data—on Eas- 
ton RZ molding, electrode, and 
cutting iron powders. 

Metal Powders—Vanadium-Alloys 
Steel Co.—Technical data—on pre- 
alloyed metal powders includes 
information on tooling design and 
materials. 

Compacting Presses—Kux Machine 
Co.—Brochures—describe a line of 
compacting presses from 10 to 500 
tons. 

Compacting Presses—Kux Machine 
Co.—Technical data—on the fea- 
tures and control systems of their 
compacting presses. 

Compacting Presses—Kux Machine 
Co.—ASTE technical paper—on the 
advancement in mechanical and 
hydraulic compacting press design 
for modern compacting techniques. 
Compacting Presses—Mannes- 
mann-Meer, Inc.—Specifications— 
on Bussmann-Simetag hydraulic 
compacting presses up to 200 tons. 
Sintering Furnaces—The Drever 
Co.—Literature—on a complete line 
of sintering furnaces, from batch- 
type to roller hearth. 

Ammonia Dissociators—The Drever 
Co.—Technical data on ammonia 
dissociators and anhydrous am- 
monia 


continued on next page 
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M. P. I. F. LITERATURE (cont.) 


30? Tooling—A. Johnson & Co.—Tech- 
nical report—“Withdrawal Tooling 
for Compacting Powdered Ma- 
terials.” 

Compacting Presses — A. Johnson 
& Co.—Literature—and specifica- 
tions on the Soenen compacting 
presses from 44 to 220 tons. 
Compacting Techniques—A. John- 
son & Co.—Technical report—on 
the influence of lubrication and 
die surface on the pressing charac- 
teristics of metal powders. 
Testing—A. Johnson & Co.—Tech- 
nical report—“Can Sintered Steel 
Be Evaluated From Machined 
Blanks?” 

Magnetic Sinterings — A. Johnson 
& Co.—Technical data—on the mag- 
netic properties of sintered HVA 
standard electrolytic iron powder. 
Sintered Properties—A. Johnson & 
Co. — Technical report — on the 
mechanical properties of double 
pressed MSS standard grade sin- 
terings. 

Metal Powders — The New Jersey 
Zinc Co.—Literature—on the nomi- 
nal compositions and sieve sizes 
of available metal powders. 
Sinterings—The New Jersey Zinc 
Co. — External house organ — dis- 
cusses the winning designs in the 
contest for the best applications of 
nonferrous powder metallurgy. 
Nitrogen Generator — Lindberg 
Engineering Co.—Technical bulle- 
tin—on a fully automatic, dry proc- 
ess generator of high purity nitro- 
gen. 

Sinterings—Lindberg Engineering 
Co.—Technical bulletin—on a com- 
plete line of sintering furnaces and 
atmosphere generators. 

Carbon Control — Lindberg Engi- 
neering Co.— Literature —on the 
Carbotrol unit which automatically 
controls the carbon potential of 
furnace atmospheres produced by 
endothermic type generators. 
Metal Powders — Charles Hardy, 
Inc—Price list—for VASCO pre- 
alloyed and stainless Steel pow- 
ders. 

Tool & Die — Cleveland Tool and 
Die Co.—Brochure—shows the fa- 
cilities and services offered. 


DATA IN ADS. (cont.) 


99 Investment Casting—Misco Preci- 
sion Casting Co.—Technical bro- 
chure—shows Misco’s unique 
equipment, includes tables of alloy 
properties. 

Investment Casting—Misco Preci- 
sion Casting Co.—Bulletin—details 
the control requirements for in- 
vestment casting quality control. 

Investment Casting—Misco Preci- 
sion Casting Co—Bulletin—on the 
dimensional control of investment 


casting. 
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Investment Casting—Misco Preci- 
sion Casting Co.—Bulletin—shows 
how to get dimensional accuracy 
with intricate shapes by design and 
gage control. 

Ceramic Shell Casting—Misco Pre- 
cision Casting Co.—Brochure—tells 
of the advantages of investment 
casting in ceramic shell molds. 
Vacuum Investment Casting—Misco 
Precision Casting Co.—Booklet— 
tells how hard-to-machine alloys 
can often be vacuum investment 
cast. 

Soluble Cores—Misco Precision 
Casting Co.—Bulletin—tells how 
soluble cores permit increased free- 
dom of design for investment cast- 
ings. 

Investment Casting—Misco Preci- 
sion Casting Co.—Report—on the 
investment casting of parts that 
cannot be made any other way. 
Investment Casting—Misco Preci- 
sion Casting Co.—Bulletin—on the 
preparation of patterns, molds, the 
Mono-Shell process, X-ray inspec- 
tion, and finishing. 

Quoting Investment Castings— 
Misco Precision Casting Co.—Bul- 
letin—tells how to quote on the 
production of investment castings 
to meet performance demands. 
Molybdenum—Climax Molybdenum 
Co.—110-page manual—on molyb- 
denum metals. Technical booklet 
tells how molybdenum's resistance 
to mineral acids may solve your 
corrosion problems. 

Die Steel—Latrobe Steel Co.—Data 
sheet—shows why VDC hot work 
die steel can mean better die cast- 
ing dies. 

Crucibles— Vesuvius Crucible Co.— 
Brochure—details the advantages 
of ALUmelt crucibles for melting 
and holding aluminum. 


DIE CASTERS RENEW 
PROTEST OF PRICE 
DISCRIMINATION 


Price discrimination in the Rey- 
nolds Metals—Ford—General Mo- 
tors “hot metal” aluminum con- 
tracts was termed unfair to inde- 
pendent custom die casters re- 
cently at opening sessions of the 
hearings on the problems of small 
business in the aluminum indus- 
try. The hearings are being con- 
ducted by Subcommittee No. 3 of 
the House Select Committee on 
Small Business, headed by Rep. 
Sidney R. Yates (Dem., Ill. ). 

5 ag in behalf of more than 
100 independent aluminum die 


casting producers, Richard E. Kel- 
lers, Associate Secretary of the 
American Die Casting Institute, 
stated that the Reynolds “hot 


metal” price discrimination per- 
sists although it has been under in- 
vestigation by the Department of 
Justice and Federal Trade Com- 
mission since the previous alumi- 
num hearings by the Yates Sub- 
committee in 1958. 

Mr. Kellers claimed that the ef- 
fect of the price preference cited 
in the Reynolds contracts has been 
to encourage vast expansion of the 
die casting facilities of Ford and 
General Motors with a resultant 
large increase in the aluminum die 
castings they make for themselves 
and a severe drop in the tonnage 
of aluminum die castings they buy 
from independent die casters. 

In the absence of relief through 
the Justice Department or the FTC, 
the independent die casters are, ac- 
cording to Kellers, forced to con- 
clude that existing legislation is 
inadequate to afford protection 
against this kind of price discrimi- 
nation which can cause foreclosure 
of a principal market for independ- 
ent die casters. Accordingly the die 
casters are requesting the assist- 
ance of the House Select Commit- 
tee on Small Business in providing 
remedial legislation. 


TAYLOR TO REPRESENT 
BOHN ALUMINUM 


Robert L. Taylor has been ap- 
pointed Sales Representative for 
Bohn Aluminum & Brass Corpora- 
tion for the Rochester-Buffalo- 
Syracuse area, it was announced by 
R. C. Aylward, vice president- 
sales. Mr. Taylor will represent 
all of Bohn’s product line, except 
heat transfer products. The Bohn 
district office is at 207 Burke 
Building, 5 St. Paul Street, Roch- 
ester 4, New York. 


SPECIALIZED ELECTRONIC 
TO REPRESENT BRUSH 

The Brush Beryllium Company, 
a producer of beryllium metal, al- 
loys and compounds, announces the 
appointment of The Specialized 
Electronic Corporation to market 
beryllium-containing alloys in the 
Southeastern United States. 

Specialized Electronic—with of- 
fices in Birmingham, Alabama, Or- 
lando and Cocoa Beach, Florida— 
will represent Brush in Alabama, 
Florida, Georgia, North and South 
Carolina. 
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INDUSTRY NEWS 


(Continued from page 26) 


LOBECK TO MARKET SHEPPARD INGOT CASTING MACHINES 


Lobeck Casting Processes Inc. 
has announced the conclusion of a 
marketing agreement with Shep- 
pard & Sons, Ltd., British manu- 
facturers of ingot casting machines 
for ferrous and non-ferrous metals. 

Under the terms of the agree- 
ment, Lobeck can now offer its 
customers in the United States the 
most advanced designs of ingot 
and pig casting machinery. This 
complementing its own line of fully 


continuous and _ semi-continuous 
billet, slab, and bar casting equip- 
ment. The range of ingot casting 
machines covers both single and 
multiple-strand units, to handle 
such metals as iron, aluminum, zinc, 
lead, copper, nickel, and their al- 
loys. The firm’s booster-driven zinc 
slab casting machine has been par- 
ticularly successful and is today 
regarded as standard equipment 
the world over. 


AMERICAN ZINC 
INSTITUTE MOVES 

The American Zinc Institute, 
Inc. will occupy new and larger 
offices at 292 Madison Avenue, 
New York 17, N.Y. The new AZI 
phone number will be ORegon 
9-6020. 


According to John L. Kimberley, 
executive vice president of AZI, 
the Institute’s new and expanded 
facilities will enable it to serve 
more efficiently those industries 
producing and using zinc and zinc- 
coated products. 

American Zinc Institute, Inc., a 
non-profit organization, is the na- 
tional trade association of the zinc 
industry. One of its major functions 
is the collection and distribution 
of information relative to the pro- 
duction and use of zine and zinc- 
based alloys and compounds. 


WELDING HANDBOOK 
SECTION III AVAILABLE 

Publication of the Third Section 
of the Fourth Edition of the Weld- 
ing Handbook is announced by the 
American Welding Society. The 
cloth-bound, 512 page volume con- 
tains 335 illustrations, 78 tables, 
and a very comprehensive index. 
Special welding and metal joining 
processes are covered, as well as 
are cutting processes. 

The book is available from the 
American Welding Society, 33 
West 39th St., N.Y. 18. List price 
$9.00. 


AUSTIN T. LILLEGREN DIES 


Austin T. Lillegren, 67, Vice 
President of Madison-Kipp Corpo- 
ration, Madison, Wisc., died of 
cancer Saturday, May 14 in a Madi- 
son hospital. Burial was in Rose- 
lawn Memorial Park in Madison 
on May 16. 

Austin, as he was known to his 
countless friends throughout the 
die casting industry, joined Madi- 
son-Kipp as Sales Manager in 1918 
and became Vice President in 1944. 
He was born in Minneapolis, Minn. 
and was Munition Sales Manager 
of Hart-Parr Co. of Charles City, 
Iowa during World War I. He 


served in the Army Ordnance De- 
partment in 1945 as a member of 
the combined intelligence team for 
the European Theatre for which he 
received a Certificate of Commen- 
dation. 

Mr. Lillegren was highly active 
in American Die Casting Institute 
activities for many years and served 
as National President of ADCI 
from 1951 to 1953. In 1956 he 
received the Annual Doehler 
Award for outstanding service to 
the die casting industry. He was 
presently serving as Chairman of 
the Die Casting Research Founda- 
tion and on the ADCI Board of 
Directors. 
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ICI CERAMICS COURSE FOR 
INVESTMENT CASTING 








Dr. Willis G. Lawrence (left), chairman 
of the Department of Ceramic Research, 
talks with Richard R. West (right), As- 
sociate Professor of Research, about Dif- 
ferential Thermal Analysis equipment at 
the College of Ceramics. 


The Investment Casting Institute 
in cooperation with Dr. W. G. 
Lawrence, Chairman of Alfred 
University’s College of Ceramics, 
has developed a four day course in 
“Ceramics for Investment Casting.” 
The course will be held at Alfred 
University, Alfred, New York, June 
14-17, 1960. Richard Lordi, Foun- 
dry Department, General Electric 
Company, and E. M. Baker, Corn- 
ing Glass Works, Co-Chairman of 
ICI’s Education Committee, are 
cooperating with Dr. Lawrence in 
the preparation of the course. 

The course is open to members 
of the ICI, and to a limited num- 
ber of engineers and_ technical 
representatives from non-member 
firms. It is designed to provide 
technical and operating personnel 
in the precision casting field with 
fundamental information concern- 
ing the investment materials which 
are used. The properties of refrac- 
tory materials used as aggregates, 
the chemistry, limitations and ap- 
plications of the various binders, 
the factors involved in the com- 
pounding of aggregate-binder sys- 
tems, drying and heating of molds 
and metal-mold reactions. 

The fee for the course is $130.00 
plus $40.00 for room and board. 
Housing will be in the University 
dormitories. For reservations write 
Dr. W. G. Lawrence, College of 
Ceramics, Alfred University, Box 
122, Alfred, N.Y. Include a check 
for $130 with each reservation. 
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HUGH EXTRUSION PRESS 

The largest self-contained alu- 
minum extrusion press ever built 
will be installed by Reynolds 
Metals Company in_ its Grand 
Rapids, Mich., extrusion plant. 

The 4,000-ton press is expected 
to be in production by mid-sum- 
mer, according to L. H. Graves, 
Jr., general manager of Reynolds 
extrusion division. 

The plant’s cast house already 
has been expanded in preparation 
for set up of the press. 

The new press is being built for 
Reynolds by Lake Erie Machinery 
Corporation, Buffalo, N.Y. Rey nolds 
and Lake Erie cooperated in de- 
sign of the equipment. Lake Erie 
has been a manufacturer of hy- 
draulic presses for metal processing 
industries for 30 years. 

The extrusion press is operated 
by a compact oil-hydraulic system 
which is an integral part of the 
equipment. Older type presses op- 
erate on a complex water-hydraulic 
system, much of which is auxiliary 
equipment. The water-hydraulic 
presses also require installation of 
special water systems. 


ALUMINUM EXTRUSIONS 
EXPANDS 


Aluminum Extrusions, Inc. of 
Charlotte, Mich., has enlarged its 
quality control department and in- 
creased production capacity by ap- 


proximately 25 per cent. 


W. E. Dunlap, AE president, 
announce -d completion of the com- 
pany’s expansion program. 

AE added 40,000 square feet of 
manufacturing space to accommo- 
date production and plant improve- 
ments. 

The company installed a 1,500- 
ton Loewy Hydropress with an 
automatic transfer, a plant-wide 
conveyor system, and automatic 
painting, silk screening, and pol- 
ishing facilities. The new equip- 
ment gives AE three large extru- 
sion presses, complete finishing 
facilities, mechanized handling, 
and even more efficient flow of 
materials and parts. 

Also newly installed is a_ pilot 
color-anodizing line for process 
analyses and sample runs of new 
sections before production runs. 


CASTING SUPPLY HOUSE 
MOVES TO LARGER 
QUARTERS 


Robert Greenbaum, president of 
Casting Supply House, announced 
that the firm moved and is now 
located in its new and larger 
quarters at: 


62 West 47th St. 
New York 36, N.Y. 
JUdson 6-0290 


A modern showroom where the 
latest casting equipment and sup- 
plies will be displayed, is open to 
all. 


NEW FEDERAL METAL CO. PLANT 


The Federal Metal Co., a manu- 
facturer of brass and bronze ingots, 
will soon move into new and great- 
ly enlarged quarters in Cleveland. 

The new plant has 65,000 sq. ft. 
of usable space, almost three times 
the space available in the present 
quarters. Three clear spans assures 


adequate space for the most effi- 
cient layout. 

Offices and laboratories are 
housed in a wing of the main 
building. Over 100 sq. ft. of labora- 
tory space are available for both 
routine analysis and inspection and 
for research and development. 
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Misco Precision Casting Co. 


New England Die Casting Co. 


New Jersey Zinc Co., The . 


New York Air Brake Co., The 


P 


Parker-Hannifin Corp. 
Pierce-Waller, Inc. ... 


Ransom & Randolph Co., The 
Reese Meta! Products Corp. 


Republic Steel Corp. 
Rolle Mfg. Co. 
Roto-Finish, Inc. 


Alexander Saunders & Co. 


Sherritt Gordon Mines Ltd. 


Spincraft, Inc. ‘ 
St. Joseph Laad Co ; 
Stokes rporation, F. J. 


Stroh Die Casting Co., Inc. 


v 


Vanadium-Alloys Stee! Co. 
Vascoloy-Ramet Corp. 
Vesuvius Crucible 


w 


WaiMet Alloys Co. 


Yates Mfg. Co. 





UDSON 
BAY 


SPECIAL HIGH GRADE 
ZINC — 99.99% 





One Fine 
Zinc For 
Die Casting 
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PRECISION METAL MOLDING 





If it’s service you’re after. . 


call a Hoover Man 


If you want the kind of service fea- _ place if you come to Hoover. We’ve 
tured in this cartoon, we aren’t mak- been satisfying the die-casting de- 
ing any promises. But if you want mands of many different industries for 
service in quality aluminum and zine 35 years. Let one of our Sales Engineers 


alloy castings, you'll come to the right tell you about us. Why not today? 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 


In Canada — Hamilton, Ontario 
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APEX 
ALLCAST 


An Aluminum Alloy that assures 
consistent high quality with economy 


A general-purpose aluminum alloy, Allcast 70 offers superior me- 
chanical properties as well as worthwhile savings through higher yields. 


Pressure tightness, high fluidity with absence of shrinkage are assured 





by rigid technical control of all steps in its production. 





Allcast 70 has delivered uniform performance in millions of pounds of 

sand and permanent mold castings produced over the past 15 years. 

Superior products such as Allcast 70 are a specialty of Apex...a Sent Set cnt teaches, “hete 

name foundries know they can rely on every time. Aluminum Alloy,” which lists 
composition, mechanical prop- 
erties and heat treatments of 
standard Apex products. No 
obligation. 


Warehouse distributor of ALCAN foundry alloy ingot 
Research 


leadership 


back of APEX SMELTING COMPANY 


every ingot 
CHICAGO 12*¢ CLEVELAND 5 « LONG BEACH 10, CAL. 
SPRINGFIELD, OREGON (NATIONAL METALLURGICAL CORP.) 
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